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Introduction

This Sampling and Analysis Plan (SAP) identifies the data collection activities and associated
QA/QC measures specific to the Red and Bonita Removal site and the Gold King Mine site (the
Site(s)) located near Silverton, San Juan County, Colorado. All data will be generated in accordance
with the quality requirements described in the Quality Assurance Project Plan for Region 8
CERCLA Removal and Emergency Response Activities in Colorado, Utah, Wyoming, Montana,
North Dakota, and South Dakota (Weston 2013). The purpose of this SAP is to describe site-
specific tasks that will be performed in support of the stated objectives. This SAP will reference the
QAPP for generic tasks common to all data collection activities including routine procedures for
sampling and analysis, sample documentation, equipment decontamination, sample handling, data
management, assessment, and data review. Additional site-specific procedures and/or modifications
to procedures described in the QAPP are described in the following SAP elements.

This SAP is prepared, reviewed, and approved in accordance with the procedures detailed in the
QAPP. Any deviations or modifications to the approved SAP will be documented using the SAP
Revision Form. This SAP is produced in accordance with the UFP for QAPPs and consists of the
site-specific UFP Worksheets from the QAPP.

Project Organization and Team

Refer to the QAPP Worksheet 3 & 5, and 4, 7, & 8 for the program organizational chart,
communication pathways, personnel responsibilities and qualifications, and special personnel
training requirements. Project-specific information is provided below.

The following are key individuals identified for this project:

. L Receive Copy of

Steven Way 0OSC EPA Y
Elliott Petri Project Team Lead START Y
Jan Christner Principal Engineer START Y
Megan Oller Engineer START Y
David Robinson Project Manager START Y

The individuals who will receive a copy of the Program QAPP are specified on QAPP Worksheet 3
& 5 (Project Organization and QAPP Distribution) as noted by the asterisk symbol adjacent to their
names. The program QA Manager (QAPP Worksheet 4, 7 & 8) and the Project Manager will
maintain the approved QA project plan consisting of the Program QAPP, Project SAP and SAP
Document Review Crosswalk. The PTL will distribute the most current copy of the project QA
documents via electronic or hard copy, as directed by the OSC. Files for this project will be kept in
accordance with Section H.20 of Contract No.: EP-S8-13-01, stating a length of 10 years from close
of the project or end of litigation.

QAPP Reference

Weston Solutions, Inc. 2013. Quality Assurance Project Plan for Region 8 CERCLA Removal and
Emergency Response Activities in Colorado, Utah, Wyoming, Montana, North Dakota, and South
Dakota. Prepared for the START IV Contract. July 2013.
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Red and Bonita Mine Removal and Gold King Mine

Worksheet 9 — Project Planning Session Summary
(UFP-QAPP Manual Section 2.5.1 and Figures 9-12)

(EPA 2106-G-05 Section 2.2.5)

Date of Planning Session: 4/23/2015

Location; Conference call

Purpose: Outline site prep work

STARTIV Sampling and AnalysisPlan
Rev. 1
Page 2 of 27

1805668

%t}z;en 0OSC 303-312-6723 Way .steven@epa.gov
Elliott Engineer/ . . .

Petri PTL START 303-729-6156 Elliott.petri@westonsolutions.com
Jan . Prmg ipal START 505-797-1154 Jan.Christner@westonsolutions.com
Christner Engineer

Notes/Comments: Discuss pond expansion calculations, flocculant and caustic needs, and overall

2015 site work.

Consensus Decisions Made:

expansion, operate water treatment injection systems,
document site activities, and provide on-site technical support as needed during the water
treatment system installation and operation, mine entries, and bulkhead installation.

Action Items:

~ WESTON will prepare a sampling plan, calculate flocculant and caustic requirements,
designate caustic and flocculant injection systems, plan and oversee retention pond

collect water quality samples,

Develop SAP Elliott Petri Draft May 19", 2015
Develop Health and Safety Plan Elliott Petri Draft May 19", 2015
Proylde copceptual design for pond expansion within Elliott Petri Sent before mecting
limited available space
Est}inate caustic and flocculant requirements and Elliott Petri May 15" 2015
delivery systems
Prepare.aclzt.lqn plan designating site tasks and Elliott Petri Draft May 19%, 2015
responsibilities
Elliott Petri and
Provide site assistance additional START July — September 2015
members as needed.
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Worksheet 10 — Conceptual Site Model
(UFP-QAPP Manual Section 2.5.2)
(EPA 2106-G-05 Section 2.2.5)

¢ Problem Definition

Red and Bonita

The Red and Bonita site consists of a mine adit and waste rock pile in the Cement Creek
watershed. The mine discharges metals-laden water at a flow rate of approximately 300
gallons per minute (gpm). The water flows over a steep waste rock pile, passes through a
culvert under a roadway, then flows toward Cement Creek, which discharges to the Animas
River in Silverton, Colorado.

EPA and Colorado Division of Mining Reclamation and Safety (DRMS) will be entering the
Red and Bonita mine during the field season of 2015 to clean out accumulated solid
precipitates prior to installing a bulkhead to eliminate discharge from this mine adit. During
the previous mine entries, acid mine drainage and associated solids that were discharged
from the mine were treated, settled in the retention pond, and discharged. During this work,
the water will be directed to the retention pond to allow precipitate to settle prior to
discharge to the traditional flow path.

Gold King

The Gold King site consists of a mine adit and waste rock piles in the Cement Creek
watershed. The mine discharges low pH, metals-laden water at a flow rate of approximately
100 gallons per minute (gpm). The water flows through a concrete channel, through a
Parshall flume, through a plastic conduit, over a steep waste rock pile, and either into the
subsurface (low flow), or toward North Fork Cement Creek. A pond was constructed at the
base of the waste rock pile to collect water during 2014 site activities. North Fork Cement
Creek flows into Cement Creek, which discharges to the Animas River in Silverton,
Colorado.

EPA’s ERRS contractor will be opening the mine and stabilizing the portal and adit during
2015 field season to facilitate future evaluation of the mine. Water at the nearby Red and
Bonita Mine contains large amounts of particulates that are mobilized when personnel enter
the mine. In order to prevent discharge of large amounts of particulates during the Gold
King mine entries and portal/adit stabilization, water will be captured, treated, then released
downstream of the sites during mine entries and construction.

» Background Information/Site History

The Red and Bonita Mine and the Gold King Mine are in the Cement Creek watershed,
which originates high in the rugged San Juan Mountains of southwestern Colorado near the
San Juan County and Ouray County line on the south slopes of Red Mountain Number 3 and
the north slopes of Storm Peak.

The rugged and relatively inaccessible western San Juan Mountains were first prospected in
the area around Silverton in 1860. The extension of the railroad from Silverton up Cement
Creek to Gladstone in 1899 encouraged the mining of low grade ores, and the establishment
of a lead-zinc flotation plant in 1917 allowed for the treatment of the low grade complex

DCN: W0217.1F.0458 TDD 0001/1502-04 and -0001/1408-01
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ores found in the area. Over a 100-year period between 1890 and 1991, mining activities in
the upper Animas River Basin, including Cement Creek, produced the waste rock and mill
tailings sources from which contamination spread throughout the surface water pathway.
Over 18 million tons of ore were mined from the Upper Animas River Basin area, with more
than 95 percent of this being dumped directly into the Animas River and its tributaries in the
form of mill waste. Older waste rock piles and stope fillings were reworked and sent to mills
as technology allowed lower grade ores to be processed economically. A great deal of
abandoned waste was also milled during World War II when many older mining and milling
structures were cannibalized for scrap metal. The last producing mine in the area was the
Sunnyside Mine, which ceased production in 1991. The closing of the Sunnyside mine
occurred after Lake Emma drained into the mine and out the American Tunnel into Cement
Creek in 1978. The flood water from the Lake Emma “blow-out” was reported to have
flowed down Cement Creek in a 10-foot wall of water that would have transported a large
quantity of tailing and other mine waste down Cement Creek to the Animas River.

Reclamation activities have been ongoing in the Cement Creek basin since 1991 when
tailings were removed from the Lead Carbonate Mill site. Remediation work has also been
conducted in Gladstone at the American Tunnel waste dump, Mayflower Mill, Gold King #7
Level Mine, Galena Queen, Hercules Mine, Henrietta Mine, and most recently at the Joe and
John Mine and the Lark Mine in 2006 and 2007. No new reclamation activities have been
initiated in 2008 or 2009.

Numerous historic and now abandoned mines exist within a two-mile radius of Gladstone.
They include: the Upper Gold King 7 Level, American Tunnel, Grand Mogul, Mogul, Red
and Bonita, Evelyne, Henrietta, Joe and John, and Lark mines. Some of these mines have
acid mine drainage that flows between 30 and 300 gpm directly or indirectly into Cement
Creek and eventually into the Animas River. The confluence of Cement Creek and the
Animas River is located approximately eight miles downstream of Gladstone. The Animas
River Stakeholders Group (ARSG), U.S. Bureau of Land Management (BLM), DRMS and
private stakeholders have completed remediation projects at the Evelyne, Henrietta, Joe and
John, and Lark mines.

The Red and Bonita Mine and the Gold King are the main focus of this sampling effort,
however water quality samples will be collected from the Gold King, Mogul, Grand Mogul,
Silver Ledge, and American Tunnel mine adits prior to and after installation of the bulkhead
in the Red and Bonita Mine. The site locations are shown on Figure 3.

Mine discharges and waste rock piles are the sources of waste at the Red and Bonita Mine.
Contaminants are released via oxidation of pyrite within the mine and mine waste pile.
Natural dissolution of metal contaminants also occurs in this mineral-rich watershed. Water
that flows through the mine and the mine waste pile carries the contaminants to downstream
locations via surface water. Water discharged from the site flows to Cement Creek and then
to the Animas River, a fishery. Metals generated at the site that are transported via surface
water may be attenuated in an adjacent bog and along the flow paths to Cement Creek and
the Animas River. There are several additional mines in the area that are also sources of
metals to Cement Creek.

Red and Bonita:

Contaminants found in the Red and Bonita discharge water include low pH and metals.
DCN: W0217.1F.0458 TDD 0001/1502-04 and -0001/1408-01
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Cadmium concentrations from the mine discharge ranged from 33.3 micrograms per liter
(ng/L) to 39.3 ug/L, copper concentrations ranged from 4.5 pg/L to 50.6 pg/L, iron
concentrations range from 76,700 pg/L to 97,600 ug/L, lead concentrations ranged from 34

ng/L to 71.2 ug/L, and zinc concentrations ranged from 13,600 pg/L to 17,500 pg/L.

A mine entry was performed during 2012 to investigate the Red and Bonita Mine adit.
During the mine entry, precipitates contained within the mine adit to a depth of 2 to 3 feet
were disturbed and discharged from the adit, flowed down the tailings pile and along the
pathway to Cement Creek, and discharged to Cement Creek. A trail of precipitates was left
in the flow path. The disturbance likely caused a release of contaminants greater than would
have been discharged had the mine remained undisturbed.

A mine entry was conducted during the week of August 12, 2013. The mine entry was
performed to fill data gaps regarding how and where water flows into the mine and where
contaminants are generated within the mine. Water treatment, a sedimentation basin, and a
filtration system were installed to reduce the potential for discharge of precipitates to
Cement Creek during the mine entry.

Another mine entry was also conducted during September 2014 to characterize the
properties of the mine for a potential bulkhead location. A packer test was conducted to
determine if the chosen location was structurally suitable for a bulkhead that may reduce the
impacts to surface water from the mine discharges. During this event, the water was treated
with caustic and flocculant then directed to a retention pond to allow precipitate to settle
prior to discharge to the traditional flow path.

The 2015 work is being performed to remove solid precipitates from the mine entrance to
approximately 25 feet beyond the proposed bulkhead location. Solids will be transported via
the mine discharge to the retention pond where precipitates will settle prior to discharge of
water to the traditional path. Once the solids are removed the bulkhead will be installed to
eliminate discharge from the Red and Bonita Mine adit.

Gold King:

Contaminants in the Gold King discharge water include low pH and metals. From 2009 to
2011, cadmium concentrations from the mine discharge ranged from 38 micrograms per liter
(ng/L) to 136 pg/L, copper concentrations ranged from 2400 ug/L to 12,000 pg/L, lead
concentrations ranged from 2 pg/L to 29 ug/L, and zinc concentrations ranged from 14,500
ug/L to 44,700 ug/L.

Background Reference:
* URS Operating Services, Inc. 2010. Red and Bonita Mine Remedial Action Field Sampling
Plan. October 2010.
*  Weston Solutions Inc., 2014. Sampling and Analysis Plan for Red and Bonita Mine. Nov 2014
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Worksheet 11 — Project/Data Quality Objectives
(UFP-QAPP Manual Section 2.6.1)
(EPA 2106-G-05 Section 2.2.6)

11.1 State the Problem

EPA, DRMS, and a third party contractor will install a bulkhead in the Red and Bonita Mine
during field season 2015 to eliminate the discharge of contaminated water from the mine.
Prior to bulkhead installation, a two foot layer of metal precipitate solids must be removed
from the floor of the mine from the entrance to a point approximately 25 feet beyond the
proposed bulkhead location. The solids will be disturbed and flushed from the mine via the
500 gpm mine discharge and directed toward a settling pond at the base of the waste rock
pile where solids will collect for later disposal. When solids are disturbed, the discharge
water pH decreases significantly and must be increased to improve solids settling and
neutralize water that will be discharged from the site.

The EPA ERRS contractor will open the Gold King Mine, stabilize the portal, and
potentially investigate the near-portal workings during field season 2015 to allow additional
mvestigation during subsequent years. Due to the high particulate content present in mine
discharges during entries of nearby mines, water will be captured, treated, then released
downstream of the site.

EPA has requested that START assist to:

* Develop, help operate, and monitor a water treatment system to increase the pH of adit
discharge water and separate solids from the water prior to discharge from the site.

* Document and provide technical assistance for the water treatment pond expansion and
verify pond dimensions.

+ Assist the ERRS removal contractor with operation of the water treatment system during
precipitate removal.

+ Sample adit discharges at the Red and Bonita, Gold King, Mogul, Grand Mogul, Silver
Ledge and American Tunnel mines prior to sealing of the bulkhead and post bulkhead
installation to monitor changes in water quality, metals concentration, and flow rate.

* Document operations associated with bulkhead construction and assist DRMS with
monitoring and documenting contractor tasks in accordance with design requirements
including underground inspections of the bulkhead construction and concrete testing.

11.2  Identify the Goals of the Study
The goals of the study are to:

* Minimize discharge of particulates discharged from the Red and Bonita Mine and Gold
King Sites during precipitate removal.

* Evaluate Red and Bonita Gold King, Mogul, Grand Mogul, Silver Ledge and American
Tunnel adit discharge water quality and flow rates before and after bulkhead installation.

DCN: W0217.1F.0458 TDD 0001/1502-04 and -0001/1408-01
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* Document that site activities are conducted in accordance with design requirements.
The primary study questions are:

* What 1s the immediate effect of bulkhead installation on water quality and flow rates of
the Red and Bonita, Gold King, Mogul, Grand Mogul, Silver Ledge and American
Tunnel?

*  Was the settling pond constructed in accordance with plans?

* Is adequate caustic and flocculant being added to ensure effective solids removal in the
retention pond? (Interim question during water treatment.)

*  Were contaminants released from the site during site activities in excess of what would
have occurred if precipitate was left undisturbed?

* Was the precipitate material present in the mine removed adequately?
*  Was the bulkhead constructed in accordance with the design plans and specifications?
* What activities occurred at the Red and Bonita site?

11.3 Identify Information Inputs

To support the above objectives, the following data will be collected:

* Analytical results from mine discharge water samples.
* Flow rate measurements of mine discharge water.

* Visual monitoring and field analysis of treatment system influent and effluent and
downstream waters. Field analysis may include pH, conductivity, temperature, dissolved
oxygen, turbidity, and total suspended solids.

* Results of concrete strength tests and quality documentation.
* Field documentation and photographs of site activities.

11.4 Define the Boundaries of the Study

Spatial Boundaries: The study area includes the Red and Bonita Mine site and Gold King
Mine site (Figure 1), including the mine adit and water that flows from the site to Cement
Creek and the water flowing from the adits of the Gold King, Mogul, Grand Mogul, Silver
Ledge and American Tunnel (Figure 1).

Temporal Boundaries: The study will represent conditions immediately before, during, and
immediately after the 2015 mine activities scheduled for July through September 2015. A
sampling schedule and sampling plan is included in Worksheets 14, 16 and 17.

Practical constraints on data collection: Scheduling adjustments will be made if physical
constraints on planned field events occur due to weather, safety considerations, or problems
that may impact the technical quality of the measurements.

DCN: W0217.1F.0458 TDD 0001/1502-04 and -0001/1408-01
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11.5 Develop the Analytic Approach

Water will be collected from the adit discharges of the Red and Bonita, Gold King, Mogul,
Grand Mogul, Silver Ledge and American Tunnel mines. Samples will be sent for laboratory
analysis of total and dissolved TAL metals. Sampling will occur prior to the initial mine
entry and after completion and sealing of the bulkhead.

Flow rate measurements will be collected from the adit discharges of the Red and Bonita,
Gold King, Mogul, Grand Mogul, Silver Ledge and American Tunnel. Measurements will
be taken prior to installation of the bulkhead and after completion and sealing of the
bulkhead.

Visual observations and field parameter measurements will be collected periodically in
water discharged from the water treatment system toward Cement Creek. It is not
anticipated that water quality monitoring data will be directly compared to specific action
levels or regulatory limits such as Colorado Water quality standards (WQS) because the data
1s being collected to document the presence or absence of particulates in discharged water. If
the OSC directs that samples be collected from site discharge water, Cement Creek, or the
Animas River, the results may be compared to WQS for Animas River Stream Segment 3b
(Animas River) or 7 (Cement Creek).

Concrete samples will be collected during the bulkhead concrete pour by a certified concrete
testing company. In-field slump testing, temperature, and air entrapment testing will be
conducted to ensure workability and that the concrete meets the design specifications. Three
sets of concrete cylinders will be poured for strength testing for every five (5) cubic yards of
concrete installed; they will be stored as close to the bulkhead as safely possible on a level
surface. Two sets will be removed at 7 days for analysis (one set to be tested at 7 days, the
other will be laboratory cured and tested 28 days after the concrete pour). The remaining set
will be removed and tested 28 days after the concrete pour to assess in-situ curing
conditions.

11.6  Specify Performance or Acceptance Criteria

Total and dissolved metals concentrations in the sampled waters are expected to be high
relative to the method detection limits, so standard laboratory reporting limits are considered
adequate for the purposes of this data. All data will be reviewed and verified to ensure that
they are acceptable for the intended use. Data will be validated at the request of the OSC.

Concrete strength and workability will be measured against the requirements outlined in the
bulkhead plans and specifications included as Appendix C.

Decision errors will be limited to the extent practicable by following approved U.S. EPA
methods and applicable SOPs listed in Worksheet #21 and Appendix B. Any deviation from
the SAP will be documented.

11.7 Develop the Detailed Plan for Obtaining Data
The plans and specifications for the bulkhead are provided as Appendix C.
Field water quality parameters will be obtained using a Horiba (U50 or U53) water quality

meter. Field monitoring will be used to measure the quality of water discharged from the
treatment system, with emphasis on pH and turbidity measurements. Visual observations of
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discharge water clarity will be recorded.

If an uncontrolled release of contaminated water and sediment occurs as indicated by the
presence of orange stained precipitates in water leaving the site, water between the treatment
system and the discharge to Cement Creek and/or other downstream locations may be
sampled at the discretion of the OSC. If samples are collected, data from the laboratories
will be delivered in an electronic data deliverable and reported in the Site Activities Report.

Worksheet 17 — Sample Design and Rationale, presents the sampling design, and QAPP
Worksheets 19, 20, 24-28, and 30 specify analysis design requirements. Appendix D
provides the Data Management Plan.

DCN: W0217.1F.0458 TDD 0001/1502-04 and -0001/1408-01
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L. Responsible Planned

Worksheet 14 & 16 —Project Tasks & Schedule
(UFP-QAPP Manual Section 2.8.2)
(EPA 2106-G-05 Section 2.2.4)

Develop a Draft SAP and the EPA

Red and Bonita Mine Removal and Gold King Mine

Deliverable(s)
Draft SAP and the Draft EPA

STARTIV Sampling and AnalysisPlan
Rev. 1
Page 10 of 27

Deliverable Due Date

Region 8 QA Document Review WESTON 4/23/2015 5/21/2015 Region 8 QA Document 5/21/2015
Crosswalk and Operation Plan Review Crosswalk
and the . cglo WESTON pon receipt o week atier receip Region 8 QA Document 1 week after receipt from EPA
QA Document Review Crosswalk EPA from EPA )
. Review Crosswalk
and Operation Plan
Develop HASP WESTON 5/4/2015 5/31/2015 HASP Prior to Field Work
Site Work/Field Sampling WESTON 7/6/2015 9/18/2015 NA NA
45 Days after final To Weston TL: Receipt of
Analytical Tasks* ESAT 7/6/2015 sample submission Laboratory Reports analytical results
to analytical lab To EPA: with SAR
45 Days after final Report of Analyses/Data To Weston TL: Receipt of
Quality Control Tasks* WESTON 7/6/2015 sample submission Package; Data Review or analytical results To EPA: with
to analytical lab Validation SAR
3 weeks after
. L receipt of concrete . L 3 weeks after receipt of analytical
Draft Site Activities Report WESTON 9/21/2015 . Draft Site Activities Report )
testing report and results and concrete testing report
analytical data
Upon receipt of One Weck after
Address EPA comments on Draft WESTON comments from receipt of Final Site Activitics Report 2 weeks after ERA comments are
Report comments from the received.
EPA EPA

1805668

* If analysis is performed at the request of the OSC
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Worksheet 15 — Project Action Limits and Laboratory-Specific
Detection/Quantitation Limits

(UFP-QAPP Manual Sections 2.6.2.3 and Figure 15)

(EPA 2106-G-05 Section 2.2.6)

The following information will be provided for each matrix, analyte, analytical method, and
concentration level (if applicable).

Matrix: Water
Analytical Method: 200.7, 200.8
Concentration level (if applicable): Low to High

Laboratory Laboratory
Analyte PAL! PAL Reference’ POL Goal Quantitation Detection
Limit’ Limit’

TAL Metals —
Total and CRQL CRQL CRQL
Dissolved
Concrete 25 -30 cm/ Design Design N/A N/A
Slump/Air Tests 1-3% air Specification Specification
Concrete Field 3’0;)(()15 S; “ Design Design
and Strength s eI es1gn TBD TBD
Testing 3,400 psi Specification Specification
@28 days
! Links to State regulatory cleanup standards are provided in QAPP Appendix D.
: Terminology is project/laboratoryspecific.
DCN: W0217.1F.0458 TDD 0001/1502-04 and -0001/1408-01
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Worksheet 17 — Sampling Design and Rationale
(UFP-QAPP Manual Section 3.1.1)
(EPA 2106-G-05 Section 2.3.1)

START will collect water samples to characterize water quality and flow impacts from bulkhead
installation/closure at the Red and Bonita mine. Samples are expected to be collected from the Red
and Bonita, Gold King, Mogul, Grand Mogul, Silver Ledge and American Tunnel mines both prior
to mine entry activities and post bulkhead closure (Figure 3). Water samples for total metals
analysis will be placed in a 250 milliliter (mL) poly bottle and preserved with nitric acid to pH < 2.
Water samples for dissolved metals analysis will be filtered with a 0.45 um filter into a 250 mL
poly bottle and preserved with nitric acid to pH < 2. Samples will be placed in an iced cooler.
Flows will be measured via temporary flume installation, if flows exceed available flume size a
Marsh-McBirney flowmeter will be utilized for flow estimates.

Treatment system discharges will be monitored periodically for pH during operation of the
treatment system, and other water quality parameters such as conductivity, TDS, and dissolved
oxygen will be measured for as long as the additional information is helpful in determining whether
the water treatment system is operating as intended. The target pH will be 6 to 7 standard units.
Monitoring data will be noted in the field logbook or on field sheets.

While it is not expected at this time, EPA may direct START to collect samples to characterize the
quality of water discharged from the treatment system. Samples will be collected and managed as
cited for the mine discharge samples.

START will observe and document the pond expansion and verify expansion dimensions with a
Total Station for capacity and retention time calculations. Dimensions will be recorded in the field
logbook or field sheets.

START will document the concrete testing and construction of the bulkhead. A third party testing
company will be used to conduct the concrete testing. Requirements for the testing are outlined in
the bulkhead plans and specifications (Appendix C).

Sample Identification and Handling

Sampling nomenclature for the bulkhead impacts will follow previous sampling efforts of the Animas
Watershed and will be as follows:

Sample Associated Sample Location Detail / T Latitude /
1D Mine Flow Measurement Detail Longitude
Sample water from the toe of the waste pile 37543572 N
CCO01C | Grand Mogul Measure flow from wupstream of Cement Creek | 107 37 51.66
confluence Y
Sample water downstream of mine pool at the 3 inch | 375436.14 N
CC02D | Mogul flume 107 38 17.26
Measure flow from the 3” Parshall flume Y
Sample water at the culvert crossing under the road 37534846 N
CCO03D | Red and Bonita Measure flow from channel prior to culvert crossing 107 38 41.61
W
CCo6 Gold King 7 Sample water from flow leaving the adit 375340.50N
Level Measure flow from adit channel flume. 107 38 18.09
DCN: W0217.1F.0458 TDD 0001/1502-04 and -0001/1408-01
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Sample Associated Sample Location Detail / Latitude /
ID Mine Flow Measurement Detail Longitude
W
Sample water from adit discharge. 375236 20N
CCl4 Silver Ledge Measure Flow in the same area as the sample. 107 38 39 31
W
Sample water above Gladstone road crossing 375328.57N
CC18 Cement Creek Measure flow from same arca as water sample. 107 38 57.07
W
Sample flow coming out of the ground 37532750N
CC19 American Tunnel | Measure Flow from same arca as water sample. 107 38 54.39
W

If samples are collected for site discharge during water treatment at Red and Bonita or Gold King
for total and dissolved metals they will be labeled RBSW##mmddyyyy-T/D, where ## is the two
digit sample number, with the first sample number being 01, and —T or —D indicate whether the
sample is for total or dissolved metals analysis.

Concrete cylinder sets for strength testing will be labeled RBC-01 through RBC-06. Slump tests
will be identified as RBS-01 through -06. The third party contractor may have different
nomenclature requirements; any changes to the nomenclature will be documented in the field
logbook or field sheets.

Samples will be analyzed for the parameters listed on Worksheet 15 and Table 1. Requirements for
the sample container, volume, preservation, and QC samples are presented in Table 1: Sampling and
Analysis Summary and on Worksheet 19 & 30 of the QAPP.

Sampling and analytical activities performed on site will follow all applicable SOPs outlined in
Worksheet 21, including EPA ERT SOP 2001 “General Field Sampling Guidelines”. Sampling is
anticipated to be performed in Level D personal protective equipment (PPE).

DCN: W0217.1F.0458 TDD 0001/1502-04 and -0001/1408-01
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Worksheet 18 — Sampling Locations and Methods
(UFP-QAPP Manual Section 3.1.1 and 3.1.2)
(EPA 2106-G-05 Sections 2.3.1 and 2.3.2)

Sampling Location / . Depth . Sampling SOP
Type Analyte/AnalyticalGroup Reference! Comments

Post-treatment samples
at discharge from water
treatment system and Water NA Grab Total and Dissolved Metals 2013 Grab sample collected by dipping container in water.
discharge to Cement
Creek, if requested by
EPA
CCol1C Water NA Grab Total and Dissolved Metals 2013 Grab sample collected by dipping container in water.
CC02D Water NA Grab Total and Dissolved Metals 2013 Grab sample collected by dipping container in water.
CC03D Water NA Grab Total and Dissolved Metals 2013 Grab sample collected by dipping container in water.
CCo06 Water NA Grab Total and Dissolved Metals 2013 Grab sample collected by dipping container in water.
CCl4 Water NA Grab Total and Dissolved Metals 2013 Grab sample collected by dipping container in water.
CC18 Water NA Grab Total and Dissolved Metals 2013 Grab sample collected by dipping container in water.
CCI19 Water NA Grab Total and Dissolved Metals 2013 Grab sample collected by dipping container in water.
Concrete | NA Grab Concrete Stump Test Cl43M - 12 Standard Test Method for Slump of Hydraulic-Cement
RBS-# Concrete
. Cl173M - 14 Standard Method via Volumetric Method
Grab
Conerete | NA Concrete Air Entrapment C231M- 14 Standard Method via Pressure Method
RBC-## Concrete | NA Grab Concrete Strength C 31M-98 Standard Practice for Making and Curing Concrete Test
Specimens in the Field

' Sampling SOPs references will be provided in Worksheet 21.
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Worksheet 20 — Field Quality Control Sample Summary
(UFP-QAPP Manual Sections 3.1.1 and 3.1.2.)
(EPA 2106-G-05 Section 2.3.5)

Red and BonitaMine Removal and Gold King Mine
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Analyte/Analytical | No. of Field N?' o N?' ot o : ' Total No. of Samples
Grou Samples' o o T to Laborato
P P Duplicates Blanks Blanks .
Water Total Metals 7 1 1 1 0 0 9 per sampling event
Water Dissolved Metals 7 1 1 1 0 0 9 per sampling event
Compressive
Concrete Strength 6 0 0 0 0 0 1 per 5 ¢y of concrete

' Samples that are collected at different depths at the same location, and analyzed separately, will be counted as separate field samples. Even if they are
taken from the same container as the parent field sample, MS/MSDs are counted separately, because they are analyzed separately. If composite samples
or incremental samples are collected, only the sample that will be analyzed will be included; subsamples and increments will not be listed separately.

* Total number of samples to the laboratory does not include MS/MSD samples.

Note: If EPA requests that field samples be collected from treatment system water and analyzed for total and dissolved metals, the need
for a duplicate will be determined based on the rationale for sampling. The number and types of QC samples will be based on project-
specific DQOs and this worksheet will be adapted, as necessary, to accommodate project-specific requirements. Project-specific QC
samples may include field duplicate, field blank, equipment blank, trip blank, field split, MS/MSD, and PT samples and will be collected

in accordance with the frequencies recorded on QAPP Worksheet 12.

Quality Assurance Assessment and Corrective Actions are found in QAPP Worksheet #28.

DCN: W0217.1F.0458 TDD 0001/1502-04 and -0001/1408-01
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Worksheet 21 — Field SOPs
(UFP-QAPP Manual Section 3.1.2)
(EPA 2106-G-05 Section 2.3.2)

sSop . .. URL G L SOP Option or Moditied for
Number or i Revmlg;l;ill);gé)and g é)r ng::;:;‘:;fn Equipment Type Project?
Reference 8 (if SOP provides different options) Y/N

Sampling Equipment . . .
2006 Decontamination, 6/2011 U.S. EPA, ERT NA N SOPs are available in Appendix B
2013 Surface Water Sampling, 6/2011 U.S. EPA, ERT NA N SOPs are available in Appendix B
Specifications and Guidance for U.S. EPA, Office of Solid
G-12 Contaminant-Free Sample Waste and Emergency NA N SOPs are available in Appendix B
Containers, 12/1992 Response
2001 General Field zjgﬁling Guidelines, U.S. EPA, ERT NA N SOPs are available in Appendix B
Standard Practice for Making and
C31M-98 Curing Concrete Test Specimens in ASTM NA N SOPs are available in Appendix B
the Field
Cl43M-12 Standard Te.st Method for Slump of ASTM NA N
Hydraulic-Cement Concrete
Standard Test Method for Air
C173M=14 | Content of Freshly Mixed Concrete ASTM NA N
by the Volumetric Method
Standard Test Method for Air
C231M-14 | Content of Freshly Mixed Concrete ASTM NA N
by the Pressure Method

For purposes of this SAP, investigation-derived wastes (IDW) are defined as any byproduct of the field activities that 1s suspected or
known to be contaminated with hazardous substances. The performance of field activities will produce waste products, including spent
sampling supplies (disposable scoops) and expendable PPE. IDW will also include soil cuttings and decontamination fluids.

IDW will be managed in accordance with EPA Guide to Management of Investigation Derived Wastes (EPA 1992). Spent sampling
supplies and expendable PPE are not anticipated to be considered a hazardous and will be containerized and disposed of in the municipal
waste system. Soil cuttings will be returned to the boring or spread around the boring as soon as possible after generation and sampling is
complete. Decontamination water will be poured onto the ground close to the boring from which the soil was collected.
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Worksheet 22 — Field Equipment Calibration, Maintenance, Testing, and Inspection
(UFP-QAPP Manual Section 3.1.2.4)
(EPA 2106-G-05 Section 2.3.6)
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Title or
Field Calibration | Maintenance | Testing | Inspection Freationc Acceptance Corrective | Position of Verification SOpP
Equipment Activity Activity Activity Activity 4 ’ Criteria Action Responsible Reference!
Person
Cahbra.te tape Calibration . Visually
agamst Clean prior and and 1nspee t for . Repair/ .
GPS calibrated after each use, | operational obvious Prior to use Equlpment replace as Field WAM/COR Instrurpgnt—
steel . defects, broken operational personnel Specific
measuring check battery | equipment parts, or needed
tape check cleanliness
Calibrate Check Visuall
Horiba U- probes with | batteries, clean . M
® . . . inspect for Refer to Refer to .
50/YS1 standards per | probes, store in | Calibration . Refer to . Field
; external instrument | . instrument WAM/COR G-13/G-14
600XLM Water instrument manufacturer check damase to SOP instrument SOP SOP personnel
Quality Meters instruction | recommended rob% ©)
manual solution P
Flume — clean Flume — Verify Flume — Use
out upstream flow is through alternative
Flume — debris Flume — flume not instrumentation
Measure Size disturbing N/A bypassing
Water Flow laminar flow. . Equipment Marsh- Field Instrument
Instruments Marsh Marsh- Marsh- Priorto use Operational McBirney Personnel WAM/COR Specific
McBirney — Marsh- McBirney | McBirney - replace
Zero McBirney — — Zero Check cables batteries/
Check and sensor for obtain
Batteries wear and tear replacement-
! Refer to Field SOPs (Worksheet 21) and Analytical SOPs (Worksheet 23).
File Extension DCN
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Worksheet 23 — Analytical SOPs
(UFP-QAPP Manual Section 3.2.1)
(EPA 2106-G-05 Section 2.3.4)

Screening or . . . Moditied for
o SOII Title, Revision Date, and/or Number and URL (if available) Definitive M il SOP. S Project?
Number Data Group Equipment Type YN)

METHOD 6010C

INDUCTIVELY COUPLED PLASMA-ATOMIC EMISSION .. .
SPECTROMETRY (ICP-AES), 11/2000, Definitive Water/Soil ICP-AES TBD
http://www.epa.gov/osw/hazard/testmethods/sw846/pdis/6010c, pdf

TBD

METHOD 6020A

TBD g\]C%I-Jl\ig)Wzl% O%S OUPLED PLASMA-MASS SPECTROMETRY Definitive Water/Soil ICP-MS TBD
http://www.epa.gov/osw/hazard/testmethods/sw846/pdfs/6020a.pdf
C873/C873M - 10a

Standard Test Method for Compressive Strength of Concrete Cylinders Definitive Concrete Compression
Cast in Place in Cylindrical Molds Testing Machine
http://www .astm.org/Standards/C873 htm

TBD TBD

! Lab SOP numbers are lab-specific.
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Worksheet 24 — Analytical Instrument Calibration
(UFP-QAPP Manual Section 3.2.2)
(EPA 2106-G-05 Section 2.3.6)

As stated in Worksheet 22, START field personnel are responsible for the calibration of START and sub-contractor provided analytical
field equipment. Documented and approved procedures will be used for calibrating, measuring, and testing equipment. Widely accepted
procedures, such as those published by U.S. EPA and American National Standards Institute (ANSI), or procedures provided by
manufacturers in equipment manuals will be adopted.

The responsibility for the calibration of laboratory equipment rests with the selected laboratories. Each type of instrumentation and each
U.S. EPA-approved method have specific requirements for the calibration procedures, depending on the analytes of interest and the
sample medium. The calibration procedures and frequencies of the equipment used to perform the analyses will be in accordance with
requirements established by the U.S. EPA. The laboratory QA manager will be responsible for ensuring that the laboratory
instrumentation is maintained in accordance with specifications. Individual laboratory SOPs will be followed for corrective actions and
preventative maintenance frequencies. Laboratory quality control, calibration procedures, corrective action procedures, and instrument
preventative maintenance will be included in an addendum to this QAPP once the laboratories have been selected for each sites. Items
may include, but are not limited to those identified in the table below.

Calibration Title/Position SOP
Instrument Frequency of Calibration Acceptance Criteria Corrective Action (CA) | Responsible 1
Procedure for CA Reference

Calibration and initial calibration
verification after instrument set up, then Tnitial and continuing
%all}é;riﬁtlga?tghfflllggjuoNnevVVe‘r;ﬁc;tlr(;f'e calibration verification | Inspect system; correct
/PP & > PP & within+ 10% of upper | problem; re-run Lab Manager/
ICP-AES See 6010C limits should be determined whenever a S 6010C
I - range true values and calibration and affected | Analyst
significant change in instrument response or +30% LLCCYV true samples
every six months. Low-level continuing valueso P
calibration verification (LLCCV) standard ’
with 30%.
Calibration and initial calibration Calibrationr2 >0.995; Tnspect system: correct
verification after instrument set up, then initial and continuing ; i
ICP/ See 6010C, daily; continuing calibration calibration verification prqblem, re-funl Lab Manager/ 6010C, 6020A,
ICP-MS 6020A,ISMG1.3 SR N o o calibration and affected | Analyst ISMO01.3
verification 10% or every 2 hours, within £ 20% of true samples
whichever is more frequent values P
! Refer to the Analytical SOPs table (Worksheet 23).
File Extension DCN
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Worksheet 26 & 27 — Sample Handling, Custody, and Disposal

(UFP-QAPP Manual Section 3.3)

(EPA 2106-G-05 Manual Section 2.3.3)

Red and BonitaMine Removal and Gold King Mine

STARTIV Sampling and AnalysisPlan
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Examples of field form (QAPP Appendix F), chain-of-custody (QAPP Appendix G), and sample label and custody seal (QAPP Appendix
H) documentation are in the QAPP. SOPs for sample handling (identified in the table below) are located in QAPP Appendix 1.

Sampling Organization: WESTON
Laboratory: EPA Region 8 Laboratory, ESAT, 16194 West 45 Drive, Golden, CO 80033,

Don Goodrich, Goodrich.donald@epa.gov, 303-312-6687; Mark McDaniel, mecdaniel. mark@epa.gov.

Note —The OSC will review and approve the SAP prior to proceeding with lab procurement. Therefore additional information will not be
available until the lab procurement has been finalized.
Method of sample delivery (shipper/carrier): Hand delivered or FedEx
Number of days from reporting until sample disposal: 180

. Organization and Title or Position of Person
Sample Labeling WESTON Field Personnel SOP G-1 & G-3
Chain-of-Custody Form Completion WESTON Field Personnel SOP G-8
Sample Packaging WESTON Field Personnel SOP G-9
Shipping Coordination WESTON Field Personnel SOP G-9
Sample Receipt, Inspection, & Log-in Laboratory Sample Custodian Laboratory SOP
Sample Custody and Storage Laboratory Sample Custodian/Laboratory Laboratory SOP

Analytical Personnel

Sample Disposal

Field Personnel/Laboratory Sample Custodian

/Laboratory Analytical Personnel

SOP G-1 & G-3/ Laboratory SOP

Supplies and consumables can be received at a WESTON office, U.S. EPA Warchouse or at a site. When supplies are received at a
WESTON office or U.S. EPA Warchouse, the PM or PTL will sort the supplies according to vendor, check packing slips against
purchase orders, and inspect the condition of all supplies before the supplies are accepted for use on a project. If the supplies do not meet
the acceptance criteria, deficiencies will be noted on the packing slip and purchase order. The item will then be returned to the vendor for
replacement or repair. Procedures for receiving supplies and consumables in the field are similar to those described above. Upon receipt,
items will be inspected by the WESTON PM or PTL against the acceptance criteria. Any deficiencies or problems will be noted in the
field logbook, and deficient items will be returned for immediate replacement.

DCN: W0217.1F.0458
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Worksheet 26 & 27 — Sample Handling, Custody, and Disposal (Continued)
(UFP-QAPP Manual Section 3.3)
(EPA 2106-G-05 Manual Section 2.3.3)

Laboratory Data Deliverables

oncrete

Narrative X X
CcoC X

Summary Results X X
QC Results X X
Chromatograms

Tentatively Identified Compounds

Data collection activities, including sample collection and data generation, will be verified in accordance with the START IV Program
QAPP, Worksheet #35. Data will be reviewed for usability in accordance with the START IV Program QAPP, Worksheet #37.

File Extension DCN
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Worksheet 36 — Data Validation Procedures
(UFP-QAPP Manual Section 5.2.2)
(EPA 2106-G-05 Section 2.5.1)

Data Validator: START

Percent of

Analytical . Electronic
Group! Dat_a Anal;rtlcall Data Packages | Percent of | Percent of Validation | Validation | Validation
Deliverable Specifications to be | Raw  Data | Results to be 1
Method . . . Procedure Code Program/
Requirements Validated Reviewed Recalculated ersiod
Total and Scribe Worksheets
Dissolved Compatible %ﬁﬁ(ﬁhee (28 11, 12, 19 & 100% 0% 0% g;f;ﬁ‘ SV2aE N/A
Metals EDD 30 &

! Validation Codes are provided in QAPP Appendix M.

Validation will be performed on all laboratory analytical data unless a defined quantity or percentage of samples is identified by the U.S.
EPA in the Technical Direction Document or during the project scoping meeting on a project-specific basis. Project validation criteria as
per QAPP Worksheets 12, 15, 19 & 30, 28, and 36, and cited EPA SW-846 methodology will be used. WESTON-contracted laboratory
data packages will be verified and validated using a Stage 2A validation, as described in the EPA Guidance for Labeling Fxternally
Validated Laboratory Analytical Data for Superfund Use (January 2009) (QAPP Appendix J) unless otherwise specified by the U.S. EPA
WAM/COR during the development of the DQOs. Validation Qualifiers will be applied using the following hierarchy: Region 8 UFP-
QAPP for Removal Actions and Emergency Responses; the site-specific SAP, and/or QAPP; EPA National Functional Guidelines for
Organic Data Review (QAPP Appendix K); EPA National Functional Guidelines for Inorganic Data Review (QAPP Appendix L); EPA
Publication SW-846; and the laboratory-specific SOP. Methods for which no data validation guidelines exist will be validated following
the guidance deemed most appropriate by the data validator.

The data validator will receive all laboratory packages and analytical results electronically. Additionally, the validator will be required to
submit final validation reports via PDF format and must provide an annotated laboratory analytical result electronic data deliverable
(EDD) with applicable data validation qualifiers (QAPP Appendix M) identified in the site-specific SAP, and/or QAPP, and/or result
value modifications. The Delegated QA Manager will use EPA document Using Qualified Data to Document an Observed Release and
Observed Contamination (July 1996) to aid in determining the use of qualified data to document all observed release and observed
contamination by chemical analysis under U.S. EPA’s HRS. Approved data will be released by the Delegated QA Manager for reporting.

QAPP Worksheet 35 describes the issue resolution process and the individual responsible for conveying results to data users. For issues
internal to the laboratory, the laboratory PM will be the responsible party for data resolution issues and will be responsible for conveying
this information to the Delegate QA Manager or delegated authority. For external laboratory data and quality issues, the Delegated QA
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Manager or delegated authority will provide issue resolution information and will be the responsible party for conveying this information

to data users. For quality documents, reports, and field information, the Delegated QA Manager, delegated authority, or other persons

identified in the table in QAPP Worksheet 35 will be responsible for issue resolutions of such items and will be the responsible party for
conveying that information to data users.

File Extension DCN
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Table 1
Sampling and Analysis Summary

Site: Red and Bonita Removal
OSC: Steven Way
TDD: 1502-03

Number of Total
Blanks Number
Containers Number of | Number of (Trip, Field, of
Analytical Analytical (Numbers, Size, and Preservation Sampling Field Number of Equip. Samples Holding
Matrix Parameter Method Type) Requirements Locations Duplicates | MS/MSDs’ Rinsate)' to Lab® Time
200.7 One 250 mL poly Nitric acid to 6 per 8 per
Water > Iperevent | O 6 months
Total Metals 200.8 botile pH<2 event 1 per event p event
Filtered then
Dissolved 200.7 One 250 mL poly preserved with | 6 per 8 per
Water > Iperevent | O 6 months
Metals 200.8 bottle nitric acid to event I'per event P event
pH=2
C ) C873/ 1 per5 Destroyed
Conerete | IPTSSVE [ C873M - | Cylinders size TBD | 0 6 0 0 0 cy of @7 &28
Teng 10a concrete | Days
Notes:
! Trip blanks are only required for VOCs in water samples.
* For the samples designated for MS/MSDs, triple volume is required for VOCs and double volume for other water parameters.
? Total number of samples to the laboratory does not include MS/MSD samples.
* Samples will be collected only if requested by the OSC.
°C — Degrees Celsius
Equip. — Equipment
MS/MSD — Matrix Spike/Matrix Spike Duplicate
DCN: W0217.1F.0458 TDD 0001/1502-04 and -0001/1408-01
This document was prepared by Weston Solutions, Inc., expressly for U.S. EPA. It shall not be released or disclosed in whole or in part without the express written permission of U.S.

EPA

1805668 ED_000792_00006330-00033



FIGURES

1805668 ED_000792_00006330-00034



0

il

North Dakota
- South Dakola
Wyoming

U.S. EPA Region 8

Site Location

Contract No.:

.
"@‘ o

Prepared By:

FIGURE 1
SITE LOCATION MAP
RED AND BONITA MINE/

EP-S8-13-01 ‘éVfASg)-P“SIOIUtIOHS, Inc. GOLD KING MINE
TDD: SAN JUAN COUNTY,
1502-04 Suite 100 COLORADO
. 1435 Garrison Street
0 05 1 2 Miles T0: Lakewood, CO 80215
| ] | ] | s (0001 Date: 7/9/2015
1805668 ED_000792_00006330-00035



Prepared fo / ;
U.S. EPA Region 8 3 T‘ » FIGURE 2
. . ' ‘ SITE DETAILS
Sampling Locations . .
ping Contract Mo Prepared BY: RED AND BONITA MINE/
-58-13- eston Solutions, Inc.
START IV GOLD KING MINE
TDD: SAN JUAN COUNTY,
1502-04 Suite 100 COLORADO
1435 Garrison Street
0 155 310 620 Feet TO: Lakewood, CO 80215
I T T T N T T | 0001 Date: 7/9/2015

1805668 ED_000792_00006330-00036



Prepared for: &
U.S. EPA Region 8 [ - FIGURE 3
S ‘ _ » J MINE ADIT DISCHARGE
Mine Adit Discharge Sampling Locations |contract No.: Prepared By: i SAMPLING LOCATIONS
EP-S8-13-01 Weston Solutions, Inc. RED AND BONITA MINE/
DD START IV GOLD KING MINE
1502-04 Suite 100 SAN égng(;%%NTY,
1435 Garrison Street
0 700 1,400 2,800 Feet + To: Lakewood, CO 80215
| ] | ] | — 0001 Date: 7/9/2015

1805668 ED_000792_00006330-00037



APPENDICES

1805668 ED_000792_00006330-00038



Appendix A

EPA Region 8 QA Document Review Crosswalk

1805668 ED_000792_00006330-00039



EPARegion 8 QA Document ReviewCrosswalk
Sampling and Analysis Plan for Red & Bonita Mine Removal and Gold King Mine

EPA REGION 8 QA DOCUMENT REVIEW CROSSWALK

QAPP/ESP/SAP for: Entity (grantee, contract, EPA AO, EPA Program, Other) Regulatory
checkappropriate box) Authority

- GRANITEE EPA — Emergency Response
. | CONTRACTOR

-
Document Title Sampling and Analysis Plan for Red & Bonita Mine Removal and

[Note: Tirle will be repeated in Header] Gold King Mine

QAPP/FESP/SAP Preparer Weston Solutions, Inc. —

Period of Performance 1 year from date of EPA approval of Task Level QAPP Date Submitted
(0] OAPP/FSPISAR) for Review

EPA Project Officer Joyce Ackerman PO Phone #
EPA Project Manager Steven Way PM Phone #

QA Program Reviewer or

and/or

Funding
Mechanism

.o

Approving Official

Date of Review

Page10f9

___ 40 CFR 31 for Grants

__ 48 CFR Part 46 for Contracts
___ Interagency Agreement

__ EPA Administrative Order
__ EPA Program Funding

__ EPA Program Regulation
__ EPACIO2105

June 19, 2015

303-312-6822
303-312-6723

Documents to Review: Documents Submitted for QAPP Review:
1. QAPP written by Grantee or EPA must also include for review: 1. QA Document(s) submitted for review:
Work Plan(WP) / Statement of Work (SOW) / Program Plan (PP) / Research Proposal (RP) | | QA Document | Document Document with
Document | Date Stand-alone QAPP
2. QAPP written by Contractor must also include for review: QAPP 07/31/13 Yes /No
a) Copy of signed QARF for Task Order FSP Yes / No Yes/No
b) Copy of Task Order SOW SAP 09/5/14 Yes / No Yes / No
¢) Made available hard or electronic copy of approved QMP SOP(s) Yes / No
d) If QMP not approved, provide Contract SOW 2. WP/SOW/TO/PP/RP Date ___ EP-S8-13-01
. . . ) WP/SOW/TO/RP Performance Period
3. For a Field Sampling Plan (FSP) or Sampling & Analyses Plan (SAP), the Project QAPP 3/30/2016
must also be provided. 3. QA document consistent with the:
OR S WP/SOW/PP for grants? _Yes /No
The FSP or SAP must be clearly identified as a stand-alone QA document and must SOW/TO for contracts? Yes / No
contain all QAPP required elements (Project Management, Data Generation/Acquisition, 4. QARF signed by R8 QAM Yes / No /NA
Assessment and Oversight, and Data Validation and Usability). Funding Mechanism _IA / contract / grant / NA
Amount

Summary of Comments (highlight significant concerns/issues):
1.

Comment #1

2. Comument #2
3.
4. The EPA — Emergency Response must address the comments in the Summary of Comments, as well as those identified in the Comment section(s) that includes a

Comment #3

“Response (date)” and Resolved (date)”.

Update#2 8-2012 QAPP Crosswalk
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Acceptable Page/ Comments
Element Yes/No/NA Section

A. Project Management

A1, Title and Approval Sheet

a. Contains project title Y Title Page and Introduction
Worksheet 1 & 2

b. Date and revision number line (for when needed) Y Title Page and Revision Log

c. Indicates organizations name Y Title Page

d. Date and signature line for organizations project Y Worksheets1 & 2,4,7& 8

manager

e. Date and signature line for organizations QA manager | Y

f. Other date and signatures lines, as needed Y Worksheets1 & 2,4, 7& 8
A2. Table of Contents

a. Lists QA Project Plan information sections Y Table of Contents, List of Appendices

b. Document control information indicated Y Worksheet1 & 2, Revision Log
A3. Distribution List

Includes all individuals who are to receive acopy ofthe | Y Worksheet 3 & 5

QA Project Plan and identifies their organization

A4. Project/Task Organization

a. Identifies key individuals involved in all major Y Worksheet 3 & 5,6,4,7, & 8
aspects of the project, including contractors

b. Discusses their responsibilities Y Worksheet4,7 & 8,6

¢. Project QA Manager position indicates independence | Y Worksheet 3 & 5,4,7 & 8

from unit generating data

d. Identifies individual responsible for maintaining the Y Worksheet4, 7 & 8, Revision Log
official, approved QA Project Plan

¢. Organizational chart shows lines of authority and Y Worksheet 3 & 5
reporting responsibilities
AS. Problem Definition/Background

a. States decision(s) to be made, actions to be taken, or Y Worksheet 11
outcomes expected from the information to be obtained

b. Clearly explains the reason (site background or Y Worksheet 10
historical context) for initiating this project

¢. Identifies regulatory information, applicable criteria, Y Worksheets 11, 15
action limits, etc. necessary to the project

A6. Project/Task Description

Update#2 8-2012 QAPP Crosswalk
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a. Summarizes work to be performed, for example, Y Worksheets 11, 14 & 16
measurements to be made, data files to be obtained, etc.,
that support the projects goals
b. Provides work schedule indicating critical project Y
points, e.g., start and completion dates for activities
such as sampling, analysis, data or file reviews, and
assessments
¢. Details geographical locations to be studied, Y Worksheets 10, 11
including maps where possible
d. Discusses resource and time constraints, if applicable | Y
A7. Quality Objectives and Criteria
a. Identifies Y Worksheets 12.1 & 12.2
- performance/measurement criteria for all information
to be collected and acceptance criteria for information
obtained from previous studies,
- including project action limits and laboratory detection
limits and
- range of anticipated concentrations of each parameter
of interest
b. Discusses precision Y Worksheets 12, 36, 37
c. Addresses bias Y
d. Discusses representativeness Y
¢. Identifies the need for completeness Y
f. Describes the need for comparability Y
g. Discusses desired method sensitivity Y
A8. Special Training/Certifications
a. Identifies any project personnel specialized training Y Worksheet4, 7 & 8
or certifications
b. Discusses how this training will be provided Y
¢. Indicates personnel responsible for assuring Y
training/certifications are satisfied
d. identifies where this information is documented Y
A9. Documentation and Records
a. Identifies report format and summarizes all data Y Worksheets 14 & 16, 29
report package information
b. Lists all other project documents, records, and Y Worksheet 14 & 16

electronic files that will be produced

1805668
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¢. Identifies where project information should be kept Y Worksheet 29

and for how long

d. Discusses back up plans for records stored Y

electronically

¢. States how individuals identified in A3 will receive Y Worksheet4, 7 & 8

the most current copy of the approved QA Project Plan,
identifying the individual responsible for this

B. Data Generation/Acquisition

B1. Sampling Process Design (Experimental Design)

a. Describes and justifies design strategy, indicating size
of the area, volume, or time period to be represented by
a sample

Y

Worksheet 11, 17

b. Details the type and total number of sample
types/matrix or test runs/trials expected and needed

¢. Indicates where samples should be taken, how sites
will be identified/located

Worksheets 17, 18

Unknown number of samples

d. Discusses what to do if sampling sites become
inaccessible

Worksheet 17

¢. Identifies project activity schedules such as each
sampling event, times samples should be sent to the
laboratory, etc.

Worksheets 14 & 16

f. Specifies what information is critical and what is for
informational purposes only

Worksheet 17

g. Identifies sources of variability and how this
variability should be reconciled with project information

Worksheet 17

B2. Sampling Methods

a. Identifies all sampling SOPs by number, date, and
regulatory citation, indicating sampling options or
modificationsto be taken

Worksheet 21

b. Indicates how each sample/matrix type should be
collected

Worksheet 19 & 30

c. If in situ monitoring, indicates how instruments
should be deployed and operated to avoid contamination
and ensure maintenance of proper data

Worksheet22

d. If continuous monitoring, indicates averaging time
and how instruments should store and maintain raw
data, or data averages

NA

Worksheet 22

Update#2 8-2012 QAPP Crosswalk
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¢. Indicates how samples are to be homogenized,
composited, split, or filtered, if needed

Y

Worksheet 21

f. Indicates what sample containers and sample volumes
should be used

Y

g. Identifies whether samples should be preserved and
indicates methods that should be followed

Worksheet 19 & 30

h. Indicates whether sampling equipment and samplers
should be cleaned and/or decontaminated, identifying
how this should be done and by-products disposed of

Worksheet 21

i. Identifies any equipment and support facilities needed

Worksheet 22

j. Addresses actions to be taken when problems occur,
identifying individual(s) responsible for corrective
action and how this should be documented

Worksheets 17, 31,32 & 33

B3. Sample Handling and Custody

a. States maximum holding times allowed from sample
collection to extraction and/or analysis for each sample
type and, for in-situ or continuous monitoring, the
maximum time before retrieval of information

Worksheet 19 & 30

b. Identifies how samples or information should be
physically handled, transported, and then received and
held in the laboratory or office (including temperature
upon receipt)

c. Indicates how sample or information handling and
custody information should be documented, such as in
field notebooks and forms, identifyingindividual
responsible

d. Discusses system for identifying samples, for
example, numbering system, sample tags and labels, and
attaches forms to the plan

¢. Identifies chain-of-custody procedures and includes
form to track custody

Worksheet26 & 27

B4. Analytical Methods

a. Identifies all analytical SOPs (field, laboratory and/or
office) that should be followed by number, date, and
regulatory citation, indicating options or modifications
to be taken, such as sub-sampling and extraction
procedures

Worksheet 23

b. Identifies equipment or instrumentation needed

Worksheets 23, 24

¢. Specifies any specific method performance criteria

Update#2 8-2012 QAPP Crosswalk
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applicable QC statistics, for example, for precision,
bias, outliers and missing data

d. Identifies procedures to follow when failures occur, Y
identifying individual responsible for corrective action
and appropriate documentation
¢. Identifies sample disposal procedures Y Worksheet26 & 27
f. Specifies laboratory turnaround times needed Y Worksheet 19 & 30
g. Provides method validationinformationand SOPsfor | Y Worksheets 23, 36
nonstandard methods
BS. Quality Control
a. For each type of sampling, analysis, or measurement Y Worksheet 20
technique, identifies QC activities which should be
used, for example, blanks, spikes, duplicates, etc., and at
what frequency
b. Details what should be done when control limits are Y Worksheet28 - Identifies general criteria.
exceeded, and how effectiveness of control actions will Actual inputs determined on a project-
be determined and documented specific basis
c. Identifies procedures and formulas for calculating Y Worksheet 37

B6. Instrument/Equipment Testing, Inspection, and Maintenance

documented, indicating test criteria and standards or
certified equipment

a. Identifies field and laboratory equipment needing Y Worksheets 22, 24
periodic maintenance, and the schedule for this
b. Identifies testing criteria Y
¢. Notes availability and location of spare parts Y
d. Indicates procedures in place for inspecting Y Worksheets 22, 24
equipment before usage
¢. Identifies individual(s) responsible for testing, Y
inspection and maintenance
f. Indicates how deficiencies found should be resolved, Y Worksheets 22, 24
re-inspections performed, and effectiveness of
corrective action determined and documented
B7. Instrument/Equipment Calibration and Frequency
a. Identifies equipment, tools, and instruments that Y Worksheet 25
should be calibrated and the frequency for this
calibration
b. Describes how calibrations should be performedand | Y Worksheet 25

Update#2 8-2012 QAPP Crosswalk
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¢. Identifies how deficiencies should be resolved and
documented

Y

B8. Inspection/Acceptance for Supplies and Consumables

a. Identifies critical supplies and consumables for field
and laboratory, noting supply source, acceptance
criteria, and procedures for tracking, storing and
retrieving these materials

b. Identifies the individual(s) responsible for this

Worksheet26 & 27

BY. Use of Existing Data (Non-direct Measurements)

a. Identifies data sources, for example, computer
databases or literature files, or models that should be
accessed and used

b. Describes the intended use of this information and the
rationale for their selection, i.e., its relevance to project

¢. Indicates the acceptance criteria for these data sources
and/or models

d. Identifies key resources/support facilities needed

e. Describes how limits to validity and operating
conditions should be determined, for example, internal
checks of the program and Beta testing

Worksheet 13

B10.

Data Management

a. Describes data management scheme from field to
final use and storage

Worksheets 11, 26 & 27, 29, 35

b. Discusses standard record-keeping and tracking
practices, and the document control system or cites
other written documentation such as SOPs

Worksheets 26 & 27, 29

¢. Identifies data handling equipment/procedures that
should be used to process, compile, analyze, and
transmit data reliably and accurately

Worksheets 22, 23, 29

d. Identifies individual(s) responsible for this

¢. Describes the process for data archival and retrieval

Worksheet 29

f. Describes procedures to demonstrate acceptability of
hardware and software configurations

Worksheets 22, 23

g. Attaches checklists and forms that should be used

Y

C. Assessment and Oversight

C1. Assessments and Response Actions

Update#2 8-2012 QAPP Crosswalk
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a. Lists the number, frequency, and type of assessment
activities that should be conducted, with the
approximate dates

Y

b. Identifies individual(s) responsible for conducting
assessments, indicating their authority to issue stop
work orders, and any other possible participantsin the
assessment process

¢. Describes how and to whom assessment information
should be reported

d. Identifies how corrective actions should be addressed
and by whom, and how they should be verified and
documented

Worksheet31,32 & 33

C2.

Reports to Management

a. Identifies what project QA status reports are needed
and how frequently

Y

b. Identifies who should write these reports and who
should receive this information

Data Review, Verification, and Validation

Y

Worksheet31,32 & 33

D. Data Validation and Usability

D1.

Describes criteria that should be used for accepting,
rejecting, or qualifying project data

Y

Worksheet 36

D2.

Verification and Validation Methods

a. Describes process for data verification and validation,
providing SOPs and indicating what data validation
software should be used, if any

Worksheets 34, 35, 36

b. Identifies who is responsible for verifying and
validating different components of the project
data/information, for example, chain-of-custody forms,
receipt logs, calibration information, etc.

Worksheet 35

¢. Identifies issue resolution process, and method and
individual responsible for conveying these results to
data users

Worksheets 35, 36

d. Attaches checklists, forms, and calculations

Worksheet 34

D3.

Reconciliation with User Requirements

a. Describes procedures to evaluate the uncertainty of
the validated data

Worksheets 11, 12, 35, 36

b. Describes how limitations on data use should be
reported to the data users

Worksheet 36

1805668
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SURFACE WATER SAMPLING

SOP#: 2013
DATE: 11/17/94

1.0 SCOPE AND APPLICATION

This standard operating procedure (SOP) is applicable
to the collection of representative liquid samples, both
aqueous and non-aqueous from streams, rivers, lakes,
ponds, lagoons, and surface impoundments. It
includes samples collected from depth, as well as
samples collected from the surface.

These are standard (i.e., typically applicable)
operating procedures which may be varied or changed
as required, dependent upon site conditions,
equipment limitations or limitations imposed by the
procedure or other procedure limitations. In all
mnstances, the ultimate procedures employed should be
documented and associated with the final report.

Mention of trade names or commercial products does
not constitute U.S. Environmental Protection Agency
(EPA) endorsement or recommendation for use.

20 METHOD SUMMARY

Sampling situations vary widely, therefore, no
universal sampling procedure can be recommended.
However, sampling of both aqueous and non-aqueous
liquids from the above mentioned sources is generally
accomplished through the use of one of the following
samplers or techniques:

Kemmerer bottle
Bacon bomb sampler
Dip sampler

Direct method

O000

These sampling techniques will allow for the
collection of representative samples from the majority
of surface waters and impoundments encountered.

REV.#:0.0
3.0 SAMPLE PRESERVATION
CONTAINERS, HANDLING,

AND STORAGE

Once samples have been collected, the following
procedure should be followed:

1. Transfer the sample(s) into suitable, labeled
sample containers.

2. Preserve the sample if appropriate, or use
pre-preserved sample bottles. Do not overfill
bottles if they are pre-preserved.

3. Cap the container, place in a ziploc plastic
bag and cool to 4°C.

4. Record all pertinent data in the site logbook
and on field data sheets.

5. Complete the Chain of Custody record.

6. Attach custody seals to cooler prior to
shipment.

7. Decontaminate all sampling equipment prior

to the collection of additional samples with
that sampling device.

4.0 INTERFERENCES AND
POTENTIAL PROBLEMS

There are two primary interferences or potential
problems with surface water sampling. These include
cross contamination of samples and improper sample
collection.
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1. Cross contamination problems can be
eliminated or minimized through the use of
dedicated sampling equipment. If this is not
possible or practical, then decontamination of
sampling equipment is necessary. Refer to
the Sampling Equipment Decontamination
SOP.

2. Improper sample collection can involve using
contaminated equipment, disturbance of the
stream or impoundment substrate, and
sampling in an obviously disturbed area.

Following proper decontamination procedures and
minimizing disturbance of the sample site will
eliminate these problems.

5.0 EQUIPMENT/APPARATUS

Equipment needed for collection of surface water
samples may include (depending on technique
chosen):

Kemmerer bottles

Bacon bomb sampler

Dip sampler

Line and messengers

Sample bottles/preservatives

Ziploc bags

Ice

Coolers

Chain of Custody records, custody seals
Field data sheets

Decontamination equipment

Maps/plot plan

Safety equipment

Compass

Tape measure

Survey stakes, flags, or buoys and anchors
Camera and film

Logbook/waterproof pen

Sample bottle labels

N NONONONONONONONONONONONONONONONONS)

6.0 REAGENTS

Reagents will be utilized for preservation of samples
and for decontamination of sampling equipment. The
preservatives required are specified by the analysis to
be performed.

7.0  PROCEDURES

7.1  Preparation

1. Determine the extent of the sampling effort,
the sampling methods to be employed, and
the types and amounts of equipment and
supplies needed.

2. Obtain the necessary
monitoring equipment.

sampling and

3. Decontaminate or pre-clean equipment, and
ensure that it is in working order.

4. Prepare scheduling and coordinate with staff,
clients, and regulatory agency, if appropriate.

5. Perform a general site survey prior to site
entry, in accordance with the site specific
Health and Safety Plan.

6. Use stakes, flagging, or buoys to identify and
mark all sampling locations. If required the
proposed locations may be adjusted based on
site access, property boundaries, and surface
obstructions. If collecting sediment samples,
this procedure may disturb the bottom.

7.2  Representative
Considerations

Samplin g

In order to collect a representative sample, the
hydrology and morphometrics of a stream or
impoundment should be determined prior to sampling.
This will aid in determining the presence of phases or
layers in lagoons, or impoundments, flow patterns in
streams, and appropriate sample locations and depths.

Water quality data should be collected in
impoundments, and to determine if stratification is
present. Measurements of dissolved oxygen, pH, and
temperature can indicate if strata exist which would
effect analytical results. Measurements should be
collected at one-meter intervals from the substrate to
the surface using the appropriate instrument (i.e., a
Hydrolab or equivalent).
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Water quality measurements such as dissolved
oxygen, pH, temperature, conductivity, and oxidation-
reduction potential can assist in the interpretation of
analytical data and the selection of sampling sites and
depths when surface water samples are collected.

Generally, the deciding factors in the selection of a
sampling device for sampling liquids in streams,

rivers, lakes, ponds, lagoons, and surface

impoundments are:

1. Will the sample be collected from shore or
from a boat?

2. What is the desired depth at which you wish
to collect the sample?

3. What is the overall depth and flow direction
of river or stream?

4. What type of sample will be collected (i.e.,

water or lagoon liquids)?
7.2.1 Sampler Composition

The appropriate sampling device must be of a proper
composition. Selection of samplers constructed of
glass, stainless steel, PVC or PFTE (Teflon) should be
based upon the analyses to be performed.

7.3 Sample Collection

7.3.1 Kemmerer Bottle

A Kemmerer bottle (Figure 1, Appendix A) may be
used in most situations where site access is from a
boat or structure such as a bridge or pier, and where
samples at depth are required. Sampling procedures
are as follows:

1. Use a properly decontaminated Kemmerer
bottle. Set the sampling device so that the
sampling end pieces (upper and lower
stoppers) are pulled away from the sampling
tube (body), allowing the substance to be
sampled to pass through this tube.

2. Lower the pre-set sampling device to the
predetermined depth. Avoid bottom
disturbance.

3. When the Kemmerer bottle is at the required
depth, send down the messenger, closing the
sampling device.

4. Retrieve the sampler and discharge from the
bottom drain the first 10-20 mL to clear any
potential contamination of the valve.
Transfer the sample to the appropriate
sample container.

7.3.2 Bacon Bomb Sampler

A bacon bomb sampler (Figure 2, Appendix A) may
be used in situations similar to those outlined for the
Kemmerer bottle. Sampling procedures are as
follows:

1. Lower the bacon bomb sampler carefully to
the desired depth, allowing the line for the
trigger to remain slack at all times. When
the desired depth is reached, pull the trigger
line until taut. This will allow the sampler to
fill.

2. Release the trigger line and retrieve the
sampler.
3. Transfer the sample to the appropriate

sample container by pulling up on the trigger.
7.3.3 Dip Sampler

A dip sampler (Figure 3, Appendix A) is useful in
situations where a sample is to be recovered from an
outfall pipe or along a lagoon bank where direct
access is limited. The long handle on such a device
allows access from a discrete location. Sampling
procedures are as follows:

1. Assemble the device in accordance with the
manufacturer's instructions.

2. Extend the device to the sample location and
collect the sample by dipping the sampler
into the substance.

3. Retrieve the sampler and transfer the sample
to the appropriate sample container.
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7.3.4 Direct Method

For streams, rivers, lakes, and other surface waters,
the direct method may be utilized to collect water
samples from the surface directly into the sample
bottle. This method is not to be used for sampling
lagoons or other impoundments where contact with
contaminants is a concern.

Using adequate protective clothing, access the
sampling station by appropriate means. For shallow
stream stations, collect the sample under the water
surface while pointing the sample container upstream;
the container must be upstream of the collector.
Avoid disturbing the substrate. For lakes and other
impoundments, collect the sample under the water
surface avoiding surface debris and the boat wake.

When using the direct method, do not use pre-
preserved sample bottles as the collection method may
dilute the concentration of preservative necessary for
proper sample preservation.

8.0 CALCULATIONS

This section is not applicable to this SOP.

9.0 QUALITY ASSURANCE/
QUALITY CONTROL

There are no specific quality assurance (QA) activities
which apply to the implementation of these
procedures. However, the following general QA
procedures apply:

1. All data must be documented on field data
sheets or within site logbooks.

2. All instrumentation must be operated in
accordance with operating instructions as
supplied by the manufacturer, unless
otherwise specified in the work plan.
Equipment checkout and calibration
activities must occur  prior  to
sampling/operation and they must be
documented.

10.0 DATA VALIDATION

This section is not applicable to this SOP.

11.0 HEALTH AND SAFETY

When working with potentially hazardous materials,
follow U.S. EPA, OSHA and corporate health and
safety procedures.

More specifically, when sampling lagoons or surface
impoundments containing known or suspected
hazardous substances, adequate precautions must be
taken to ensure the safety of sampling personnel. The
sampling team member collecting the sample should
not get too close to the edge of the impoundment,
where bank failure may cause him/her to lose his/her
balance. The person performing the sampling should
be on a lifeline and be wearing adequate protective
equipment. When conducting sampling from a boat in
an impoundment or flowing waters, appropriate
boating safety procedures should be followed.

12.0 REFERENCES

U.S. Geological Survey. 1977. National Handbook or
Recommended Methods for Water Data Acquisition.
Office of Water Data Coordination Reston, Virginia.
(Chapter Updates available).

U.S. Environmental Protection Agency. 1984
Characterization of Hazardous Waste Sites - A
Methods Manual: Volume II. Available Sampling
Methods, Second Edition. EPA/600/4-84-076.
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APPENDIX A

Figures

FIGURE 1. Kemmerer Bottle
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FIGURE 2. Bacon Bomb Sampler
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FIGURE 3. Dip Sampler
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1.0 SCOPE AND APPLICATION

The purpose of this Standard Operating Procedure
(SOP) is to provide a description of the methods used
for  preventing, minimizing, or  limiting
cross-contamination of samples due to inappropriate
or inadequate equipment decontamination and to
provide general guidelines for developing
decontamination procedures for sampling equipment
to be used during hazardous waste operations as per
29 Code of Federal Regulations (CFR) 1910.120.
This SOP  does not address personnel
decontamination.

These are standard (i.e. typically applicable) operating
procedures which may be varied or changed as
required, dependent upon site conditions, equipment
limitation, or limitations imposed by the procedure.
In all instances, the ultimate procedures employed
should be documented and associated with the final
report.

Mention of trade names or commercial products does
not constitute U.S. Environmental Protection Agency
(U.S. EPA) endorsement or recommendation for use.

20 METHOD SUMMARY

Removing or neutralizing contaminants from
equipment minimizes the likelihood of sample cross
contamination, reduces or eliminates transfer of
contaminants to clean areas, and prevents the mixing
of incompatible substances.

Gross contamination can be removed by physical
decontamination procedures. These abrasive and
non-abrasive methods include the use of brushes, air
and wet blasting, and high and low pressure water
cleaning.

The first step, a soap and water wash, removes all
visible particulate matter and residual oils and grease.
This may be preceded by a steam or high pressure

SAMPLING EQUIPMENT
DECONTAMINATION

water wash to facilitate residuals removal. The
second step involves a tap water rinse and a
distilled/deionized water rinse to remove the
detergent. An acid rinse provides a low pH media for
trace metals removal and is included in the
decontamination process if metal samples are to be
collected. It is followed by another distilled/deionized
water rinse. If sample analysis does not include
metals, the acid rinse step can be omitted. Next, a
high purity solvent rinse is performed for trace
organics removal if organics are a concern at the site.
Typical solvents used for removal of organic
contaminants include acetone, hexane, or water.
Acetone is typically chosen because it is an excellent
solvent, miscible in water, and not a target analyte on
the Priority Pollutant List. If acetone is known to be
a contaminant of concern at a given site or if Target
Compound List analysis (which includes acetone) is
to be performed, another solvent may be substituted.
The solvent must be allowed to evaporate completely
and then a final distilled/deionized water rinse is
performed. This rinse removes any residual traces of
the solvent.

The decontamination procedure described above may
be summarized as follows:

Physical removal
Non-phosphate detergent wash
Tap water rinse
Distilled/deionized water rinse
10% nitric acid rinse
Distilled/deionized water rinse
Solvent rinse (pesticide grade)
Air dry

Distilled/deionized water rinse

el e NG

If a particular contaminant fraction is not present at
the site, the nine (9) step decontamination procedure
specified above may be modified for site specificity.
For example, the nitric acid rinse may be eliminated
if metals are not of concern at a site. Similarly, the
solvent rinse may be eliminated if organics are not of

ED_000792_00006330-00057

SOP#: 2006
DATE: 08/11/94
REV.#:0.0



1805668

concern at a site. Modifications to the standard
procedure should be documented in the site specific
work plan or subsequent report.

3.0 SAMPLE PRESERVATION
CONTAINERS, HANDLING,
AND STORAGE

The amount of sample to be collected and the proper
sample container type (i.e., glass, plastic), chemical
preservation, and storage requirements are dependent
on the matrix being sampled and the parameter(s) of
interest.

More specifically, sample collection and analysis of
decontamination waste may be required before
beginning proper disposal of decontamination liquids
and solids generated at a site. This should be
determined prior to initiation of site activities.

4.0 INTERFERENCES AND
POTENTIAL PROBLEMS
C The wuse of distilled/deionized water

commonly available from commercial
vendors may  be  acceptable  for
decontamination of sampling equipment
provided that it has been verified by
laboratory analysis to be analyte free
(specifically for the contaminants of
concern).

Cc The use of an untreated potable water supply

is not an acceptable substitute for tap water.
Tap water may be used from any municipal
or industrial water treatment system.

C If acids or solvents are utilized in

decontamination they raise health and safety,
and waste disposal concerns.

Cc Damage can be incurred by acid and solvent

washing of complex and sophisticated
sampling equipment.

5.0 EQUIPMENT/APPARATUS

Decontamination equipment, materials, and supplies
are generally selected based on availability. Other
considerations include the ease of decontaminating or
dispos ing of the equipment. Most equipment and
supplies can be easily procured. For example, soft-

bristle scrub brushes or long-handled bottle brushes
can be used to remove contaminants. Large
galvanized wash tubs, stock tanks, or buckets can hold
wash and rinse solutions. Children's wading pools can
also be used. Large plastic garbage cans or other
similar containers lined with plastic bags can help
segregate contaminated equipment. Contaminated
liquid can be stored temporarily in metal or plastic
cans or drums.

The following standard materials and equipment are
recommended for decontamination activities:

5.1 Decontamination Solutions

Non-phosphate detergent

Selected solvents (acetone, hexane, nitric
acid, etc.)

Tap water

Distilled or deionized water

OO0 00

N

.2 Decontamination Tools/Supplies

Long and short handled brushes
Bottle brushes

Drop cloth/plastic sheeting

Paper towels

Plastic or galvanized tubs or buckets
Pressurized sprayers (H,0)

Solvent sprayers

Aluminum foil

O0000000

5.3  Health and Safety Equipment

Appropriate personal protective equipment (i.c., safety
glassesor splash shield, appropriate gloves, aprons or
coveralls, respirator, emergency eye wash)

5.4  Waste Disposal

Trash bags

Trash containers

55-gallon drums

Metal/plastic buckets/containers for storage
and disposal of decontamination solutions

6.0 REAGENTS

There are no reagents used in this procedure aside
from the actual decontamination solutions. Table 1
(Appendix A) lists solvent rinses which may be
required for elimination of particular chemicals. In
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general, the following solvents are typically utilized
for decontamination purposes:

Cc 10% nitric acid is typically used for
inorganic compounds such as metals. An
acid rinse may not be required if inorganics
are not a contaminant of concern.

Acetone (pesticide grade)™

Hexane (pesticide grade)™

Methanol®

OO0

) _ Only if sample is to be analyzed for organics.

7.0  PROCEDURES

As vpart of the health and safety plan, a
decontamination plan should be developed and
reviewed. The decontamination line should be set up
before any personnel or equipment enter the areas of
potential exposure. The equipment decontamination
plan should include:

C The number, location, and layout of
decontamination stations.

Cc Decontamination equipment needed.
Cc Appropriate decontamination methods.
Cc Methods for disposal of contaminated

clothing, equipment, and solutions.

Cc Procedures can be established to minimize
the potential for contamination. This may
include: (1) work practices that minimize
contact with potential contaminants; (2)
using remote sampling techniques; (3)
covering monitoring and sampling equipment
with plastic, aluminum foil, or other
protective material; (4) watering down dusty
areas; (5) avoiding laying down equipment in
areas of obvious contamination; and (6) use
of disposable sampling equipment.

7.1 Decontamination Methods

All samples and equipment leaving the contaminated
area of a site must be decontaminated to remove any
contamination that may have adhered to equipment.
Various decontamination methods will remove
contaminants by: (1) flushing or other physical
action, or (2) chemical complexing to inactivate

contaminants by neutralization, chemical reaction,
disinfection, or sterilization.

Physical decontamination techniques can be grouped
into two categories: abrasive methods and
non-abrasive methods, as follows:

7.1.1 Abrasive Cleaning Methods

Abrasive cleaning methods work by rubbing and
wearing away the top layer of the surface containing
the contaminant. The mechanical abrasive cleaning
methods are most commonly used at hazardous waste
sites. The following abrasive methods are available:

Mechanical

Mechanical methods of decontamination include using
metal or nylon brushes. The amount and type of
contaminants removed will vary with the hardness of
bristles, length of time brushed, degree of brush
contact, degree of contamination, nature of the surface
being cleaned, and degree of contaminant adherence
to the surface.

Air Blasting

Air blasting equipment uses compressed air to force
abrasive material through a nozzle at high velocities.
The distance between nozzle and surface cleaned, air
pressure, time of application, and angle at which the
abrasive strikes the surface will dictate cleaning
efficiency. Disadvantages of this method are the
inabi lity to control the amount of material removed
and the large amount of waste generated.

Wet Blasting

Wet blast cleaning involves use of a suspended fine
abrasive. The abrasive/water mixture is delivered by
compressed air to the contaminated area. By using a
very fine abrasive, the amount of materials removed
can be carefully controlled.

7.1.2 Non-Abrasive Cleaning Methods

Non-abrasive cleaning methods work by forcing the
contaminant off a surface with pressure. In general,
the equipment surface is not removed using
non-abrasive methods.
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Low-Pressure Water

This method consists of a container which is filled
with water. The user pumps air out of the container to
create a vacuum. A slender nozzle and hose allow the
user to spray in hard-to-reach places.

High-Pressure Water

This method consists of a high-pressure pump, an
operator controlled directional nozzle, and a high-
pressure hose. Operating pressure usually ranges
from 340 to 680 atmospheres (atm) and flow rates
usually range from 20 to 140 liters per minute.

Ultra-High-Pressure Water

This system produces a water jet that is pressured
from 1,000 to 4,000 atmospheres. This
ultra-high-pressure spray can remove tightly-adhered
surface films. The water velocity ranges from 500
meters/second (m/s) (1,000 atm) to 900 m/s (4,000
atm). Additives can be used to enhance the cleaning
action.

Rinsing

Contaminants are removed by rinsing through
dilution, physical attraction, and solubilization.

Damp Cloth Removal

In some instances, due to sensitive, non-waterproo f
equipment or due to the unlikelihood of equipment
being contaminated, it is not necessary to conduct an
extensive decontamination procedure. For example,
air sampling pumps hooked on a fence, placed on a
drum, or wrapped in plastic bags are not likely to
become heavily contaminated. A damp cloth should
be used to wipe off contaminants which may have
adhered to equipment through airborne contaminants
or from surfaces upon which the equipment was set.

Disinfection/Sterilization

Disinfectants are a practical means of inactivating
infectious  agents. Unfortunately, standard
sterilization methods are impractical for large
equipment. This method of decontamination is
typically performed off-site.

7.2 Field Sampling Equipment
Decontamination Procedures

The decontamination line is setup so that the first
station is used to clean the most contaminated item.
It progresses to the last station where the least
contaminated item is cleaned. The spread of
contaminants is further reduced by separating each
decontamination station by a minimum of three (3)
feet. Ideally, the contamination should decrease as the
equipment progresses from one station to another
farther along in the line.

A site is typically divided up into the following
boundaries: Hot Zone or Exclusion Zone (EZ), the
Contamination Reduction Zone (CRZ), and the
Support or Safe Zone (S7). The decontamination line
should be setup in the Contamination Reduction
Corridor (CRC) which is in the CRZ. Figure 1
(Appendix B) shows a typical contaminant reduction
zone layout. The CRC controls access into and out of
the exclusion zone and confines decontamination
activities to a limited area. The CRC boundaries
should be conspicuously marked. The far end is the
hotline, the boundary between the exclusion zone and
the contamination reduction zone. The size of the
decontamination corridor depends on the number of
stations in the decontamination process, overall
dimensions of the work zones, and amount of space
available at the site. Whenever possible, it should be
a straight line.

Anyone in the CRC should be wearing the level of
protection designated for the decontamination crew.
Another corridor may be required for the entry and
exit of heavy equipment. Sampling and monitoring
equipment and sampling supplies are all maintained
outside of the CRC. Personnel don their equipment
away from the CRC and enter the exclusion zone
through a separate access control point at the hotline.
One person (or more) dedicated to decontaminating
equipment is recommended.

7.2.1 Decontamination Setup

Starting with the most contaminated station, the
decontamination setup should be as follows:

Station 1: Segregate Equipment Drop

Place plastic sheeting on the ground (Figure 2,
Appendix B). Size will depend on amount of
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equipment to be decontaminated. Provide containers
lined with plastic if equipment is to be segregated.
Segregation may be required if sensitive equipment or
mildly contaminated equipment is used at the same
time as equipment which is likely to be heavily
contaminated.

Station 2: Physical Removal With A High-Pressure
Wasgher (Optional)

As indicated in 7.1.2, a high-pressure wash may be
required for compounds which are difficult to remove
by washing with brushes. The elevated temperature of
the water from the high-pressure washers is excellent
at removing greasy/oily compounds. High pressure
washers require water and electricity.

A decontamination pad may be required for the high-
pressure wash area. An example of a wash pad may
consist of an approximately 1 1/2 foot-deep basin
lined with plastic sheeting and sloped to a sump at one
corner. A layer of sand can be placed over the plastic
and the basin is filled with gravel or shell. The sump
is also lined with visqueen and a barrel is placed in the
hole to prevent collapse. A sump pump is used to
remove the water from the sump for transfer into a
drum.

Typically heavy machinery is decontaminated at the
end of the day unless site sampling requires that the
machinery be decontaminated frequently. A separate
decontamination pad may be required for heavy
equipment.

Station 3: Physical Removal With Brushes And A
Wash Basin

Prior to setting up Station 3, place plastic sheeting on
the ground to cover areas under Station 3 through
Station 10.

Fill a wash basin, a large bucket, or child's swimming
pool with non-phosphate detergent and tap water.
Several bottle and bristle brushes to physically remove
contamination should be dedicated to this station .

Approximately 10 - 50 gallons of water may be
required initially depending upon the amount of
equipment to decontaminate and the amount of gross
contamination.

Station 4. Water Basin

Fill a washbasin, a large bucket, or child's swimming

pool with tap water. Several bottle and bristle brushes
should be dedicated to this station. Approximately
10-50 gallons of water may be required initially
depending upon the amount of equipment to
decontaminate and the amount of gross contamination.

Station 5: Low-Pressure Sprayers

Fill a low-pressure sprayer with distilled/deionize d
water. Provide a 5-gallon bucket or basin to contain
the water during the rinsing process. Approximately
10-20 gallons of water may be required initially
depending upon the amount of equipment to
decontaminate and the amount of gross contamination.

Station 6: Nitric Acid Sprayers

Fill a spray bottle with 10% nitric acid. An acid rinse
may not be required if inorganics are not a
contaminant of concern. The amount of acid will
depend on the amount of equipment to be
decontaminated. Provide a 5-gallon bucket or basin to
collect acid during the rinsing process.

Station 7. Low-Pressure Sprayers

Fill a low-pressure sprayer with distilled/deionize d
water. Provide a 5-gallon bucket or basin to collect
water during the rinsate process.

Station 8: Organic Solvent Spravers

Fill a spray bottle with an organic solvent. After each
solvent rinse, the equipment should be rinsed with
distilled/deionized water and air dried. Amount of
solvent will depend on the amount of equipment to
decontaminate. Provide a 5-gallon bucket or basin to
collect the solvent during the rinsing process.

Solvent rinses may not be required unless organics are
a contaminant of concern, and may be eliminated from

the station sequence.

Station 9: Low-Pressure Sprayers

Fill a low-pressure sprayer with distilled/deionize d
water. Provide a 5-gallon bucket or basin to collect
water during the rinsate process.

Station 10: Clean Equipment Drop

Lay a clean piece of plastic sheeting over the bottom
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plastic layer. This will allow easy removal of the
plastic in the event that it becomes dirty. Provide
aluminum foil, plastic, or other protective material to
wrap clean equipment.

7.2.2 Decontamination Procedures

Station 1: Segregate Equipment Drop

Deposit equipment used on-site (i.e., tools, sampling
devices and containers, monitoring instruments radios,
clipboards, etc.) on the plastic drop cloth/sheet or in
different containers with plastic liners. Each will be
contaminated to a different degree. Segregation at the
drop reduces the probability of cross contamination.
Loose leaf sampling data sheets or maps can be placed
in plastic zip lock bags if contamination is evident.

Station 2: Physical Removal With A High-Pressure
Wasgher (Optional)

Use high pressure wash on grossly contaminated
equipment. Do not use high- pressure wash on
sensitive or non-waterproof equipment.

Station 3: Physical Removal With Brushes And A
Wagsh Basin

Scrub equipment with soap and water using bottle and
bristle brushes. Only sensitive equipment (i.e., radios,
air monitoring and sampling equipment) which is
water proof should be washed. Equipment which is
not waterproof should have plastic bags removed and
wiped down with a damp cloth. Acids and organic
rinses may also ruin sensitive equipment. Consult the
manufacturers for recommended decontamination
solutions.

Station 4. Equipment Rinse

Wash soap off of equipment with water by immersing
the equipment in the water while brushing. Repeat as
many times as necessary.

Station 5: Low-Pressure Rinse

Rinse sampling equipment with distilled/deionize d
water with a low-pressure sprayer.

Station 6: Nitric Acid Spravers ( required only if

metals are a contaminant of concern)

Using a spray bottle rinse sampling equipment with
nitric acid. Begin spraying (inside and outside) at one
end of the equipment allowing the acid to drip to the
other end into a 5-gallon bucket. A rinsate blank may
be required at this station. Refer to Section 9.

Station 7: Low-Pressure Sprayers

Rinse sampling equipment with distilled/deionize d
water with a low-pressure sprayer.

Station 8: Organic Solvent Spravers

Rinse sampling equipment with a solvent. Begin
spraying (inside and outside) at one end of the
equipment allowing the solvent to drip to the other
end into a 5-gallon bucket. Allow the solvent to
evaporate from the equipment before going to the next
station. A QC rinsate sample may be required at this
station.

Station 9: Low-Pressure Sprayers

Rinse sampling equipment with distilled/deionize d
water with a low-pressure washer.

Station 10 : Clean Equipment Drop

Lay clean equipment on plastic sheeting. Once air
dried, wrap sampling equipment with aluminum foil,
plastic, or other protective material.

7.2.3 Post Decontamination Procedures

1. Collect high-pressure pad and heavy
equipment decontamination area liquid and
waste and store in appropriate drum or
container. A sump pump can aid in the
collection process. Refer to the Department
of Transportation (DOT) requirements for
appropriate containers based on the
contaminant of concern.

2. Collect high-pressure pad and heavy
equipment decontamination area solid waste
and store in appropriate drum or container.
Refer to the DOT requirements for
appropriate containers based on the
contaminant of concern.

3. Empty soap and water liquid wastes from
basins and buckets and store in appropriate
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drum or container. Refer to the DOT
requirements for appropriate containers
based on the contaminant of concern.

4. Empty acid rinse waste and place in
appropriate container or neutralize with a
base and place in appropriate drum. pH
paper or an equivalent pH test is required for
neutralization. Consult DOT requirements
for appropriate drum for acid rinse waste.

5. Empty solvent rinse sprayer and solvent
waste into an appropriate container. Consult
DOT requirements for appropriate drum for
solvent rinse waste.

6. Using low-pressure sprayers, rinse basins,
and brushes. Place liquid generated from
this process into the wash water rinse

container.

7. Empty low-pressure sprayer water onto the
ground.

8. Place all solid waste materials generated

from the decontamination area (i.e., gloves
and plastic sheeting, etc.) in an approved
DOT drum. Refer to the DOT requirements
for appropriate containers based on the
contaminant of concern.

9. Write appropriate labels for waste and make
arrangements for disposal. Consult DOT
regulations for the appropriate label for each
drum generated from the decontamination
process.

8.0 CALCULATIONS

This section is not applicable to this SOP.

9.0 QUALITYASSURANCE/
QUALITY CONTROL

A rinsate blank is one specific type of quality control
sample associated with the field decontamination
process. This sample will provide information on the
effectiveness of the decontamination process
employed in the field.

Rinsate blanks are samples obtained by running
analyte free water over decontaminated sampling

equipment to test for residual contamination. The
blank water is collected in sample containers for
handling, shipment, and analysis. These samples are
treated identical to samples collected that day. A
rinsate blank is used to assess cross contamination
brought about by improper decontamination
procedures. Where dedicated sampling equipment is
not utilized, collect one rinsate blank per day per type
of sampling device samples to meet QA2 and QA3
objectives.

If sampling equipment requires the use of plastic
tubing it should be disposed of as contaminated and
replaced with clean tubing before additional sampling
occurs.

10.0 DATA VALIDATION

Results of quality control samples will be evaluated
for contamination. This information will be utilized
to qualify the environmental sample results in
accordance with the project's data quality objectives.

11.0 HEALTH AND SAFETY

When working with potentially hazardous materials,
follow OSHA, U.S. EPA, corporate, and other
applicable health and safety procedures.

Decontamination can pose hazards under certain
circumstances.  Hazardous substances may be
incompatible with decontamination materials. For
example, the decontamination solution may react with
contaminants to produce heat, explosion, or toxic
products.  Also, vapors from decontamination
solutions may pose a direct health hazard to workers
by inhalation, contact, fire, or explosion.

The decontamination solutions must be determined to
be acceptable before use. Decontamination materials
may degrade protective clothing or equipment; some
solvents can permeate protective clothing. If
decontamination materials do pose a health hazard,
measures should be taken to protect personnel or
substitutions should be made to eliminate the hazard.
The choice of respiratory protection based on
contami nants of concern from the site may not be
appropriate for solvents used in the decontamination
process.

Safety considerations should be addressed when using
abrasive and  non-abrasive  decontamination
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equipment. Maximum air pressure produced by
abrasive equipment could cause physical injury.
Displaced material requires control mechanisms.

Material generated from decontamination activities
requires proper handling, storage, and disposal.
Personal Protective Equipment may be required for
these activities.

Material safety data sheets are required for all
decontamination solvents or solutions as required by
the Hazard Communication Standard (i.e., acetone,
alcohol, and trisodiumphosphate).

In some jurisdictions, phosphate containing detergents
(i.e., TSP) are banned.

12.0 REFERENCES

Field Sampling Procedures Manual, New Jersey
Department of Environmental Protection, February,
1988.

A Compendium of Superfund Field Operations
Methods, EPA 540/p-87/001.

Engineering Support Branch Standard Operating
Procedures and Quality Assurance Manual, USEPA
Region IV, April 1, 1986.

Guidelines for the Selection of Chemical Protective
Clothing, Volume 1, Third Edition, American
Conference of Governmental Industrial Hygienists,
Inc., February, 1987.

Occupational Safety and Health Guidance Manual for
Hazardous Waste Site Activities ,
NIOSH/OSHA/USCG/EPA, October, 1985.

ED_000792_00006330-00064



1805668

APPENDIX A

Table

Table 1. Soluble Contaminants and Recommended Solvent Rinse

TABLE 1
Soluble Contaminants and Recommended Solvent Rinse

SOLVENT® EXAMPLES OF SOLUBLE
SOLVENTS CONTAMINANTS
Water Deionized water Low-chain hydrocarbons
Tap water Inorganic compounds
Salts
Some organic acids and other polar
compounds
Dilute Acids Nitric acid Basic (caustic) compounds (e.g., amines
Acetic acid and hydrazines)
Boric acid
Dilute Bases Sodium bicarbonate (¢.g., Acidic compounds
soap detergent) Phenol
Thiols
Some nitro and sulfonic compounds
Organic Solvents @ Alcohols Nonpolar compounds (e.g., some
Ethers organic compounds)
Ketones
Aromatics
Straight chain alkalines
(e.g.,
hexane)

Common petroleum
products (e.g., fuel, oil,
kerosene)

Organic Solvent® Hexane PCBs

. Material safety data sheets are required for all decontamination solvents or solutions as required

by the Hazard Communication Standard

@ . WARNING: Some organic solvents can permeate and/or degrade the protective clothing
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Figures

Figure 1. Contamination Reduction Zone Layout
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APPENDIX B (Cont’d.)

Figures

Figure 2. Decontamination Layout
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A| ORGANIC SOLVENT SPRAYER
(MAY NOT BE REQUIRED)

.1 LOW PRESSURE SPRAYER
WITH DISTILLED WATER
“Il (MAY NOT BE REQUIRED)
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1.0 SCOPE AND APPLICATION

The purpose of this Standard Operating Procedure
(SOP) is to provide general field sampling guidelines
thatwill assist REAC personnel in choosing sampling
strategies, location, and frequency for proper
assess ment of site characteristics. This SOP is
applicable to all field activities that involve sampling.

These are standard (i.e., typically applicable)
operating procedures which may be varied or changed
as required, dependent on site conditions, equipment
limitations or limitations imposed by the procedure. In
all instances, the ultimate procedures employed should
be documented and associated with the final report.

Mention of trade names or commercial products does
not constitute U.S. EPA endorsement or
recommendation for use.

20 METHOD SUMMARY

Sampling is the selection of a representative portion of
a larger population, universe, or body. Through
examination of a sample, the characteristics of the
larger body from which the sample was drawn can be
inferred. In this manner, sampling can be a valuable
tool for determining the presence, type, and extent of
contamination by hazardous substances in the
environment.

The primary objective of all sampling activities is to
characterize a hazardous waste site accurately so that
its impact on human health and the environment can
be properly evaluated. It is only through sampling and
analysisthatsite hazards can be measured and the job
of cleanup and restoration can be accomplished
effectively with minimal risk. The sampling itself
must be conducted so that every sample collected
retains its original physical form and chemical
composition. In this way, sample integrity is insured,
quality assurance standards are maintained, and the
sample can accurately represent the larger body of

material under investigation.

The extent to which valid inferences can be drawn
from a sample depends on the degree to which the
sampling effort conforms to the project's objectives.
For example, as few as one sample may produce
adequate, technically valid data to address the
project's objectives. Meeting the project's objectives
requires thorough planning of sampling activities, and
implementation of the most appropriate sampling and
analytical procedures. These issues will be discussed
in this procedure.

3.0 SAMPLE
CONTAINERS,
AND STORAGE

PRESERVATION
HANDLING,

The amount of sample to be collected, and the proper
sample container type (i.e., glass, plastic), chemical
preservation, and storage requirements are dependent
on the matrix being sampled and the parameter(s) of
interest. Sample preservation, containers, handling,
and storage for air and waste samples are discussed in
the specific SOPs for air and waste sampling
techniques.

4.0 INTERFERENCES
POTENTIAL PROBLEMS

AND

The nature of the object or materials being sampled
may be a potential problem to the sampler. If a
material is homogeneous, it will generally have a
uniform composition throughout. In this case, any
sample increment can be considered representative of
the material. On the other hand, heterogeneous
samples present problems to the sampler because of
changes in the material over distance, both laterally
and vertically.

Samples of hazardous materials may pose a safety
threat to both field and laboratory personnel. Proper
health and safety precautions should be implemented
when handling this type of sample.
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Environmental conditions, weather conditions, or
non-target chemicals may cause problems and/or
mterferences when performing sampling activities or
when sampling for a specific parameter. Refer to the
specific SOPs for sampling techniques.

5.0 EQUIPMENT/APPARATUS

The equipment/apparatus required to collect samples
must be determined on a site specific basis. Due to the
wide variety of sampling equipment available, refer to
the specific SOPs for sampling techniques which
include lists of the equipment/apparatus required for
sampling.

6.0 REAGENTS

Reagents may be utilized for preservation of samples
and for decontamination of sampling equipment. The
preservatives required are specified by the analysis to
be performed. Decontamination solutions are
speci fied in ERT SOP #2006, Sampling Equipment
Decontamination.

7.0  PROCEDURE

7.1  Types of Samples

In relation to the media to be sampled, two basic types
of samples can be considered: the environmental
sample and the hazardous sample.

Environmental samples are those collected from
streams, ponds, lakes, wells, and are off-site samples
that are not expected to be contaminated with
hazardous materials. They usually do not require the
special handling procedures typically used for
concentrated wastes. However, in certain instances,
environmental samples can contain elevated
concentrations of pollutants and in such cases would
have to be handled as hazardous samples.

Hazardous or concentrated samples are those collected
from drums, tanks, lagoons, pits, waste piles, fresh
spills, or areas previously identified as contaminated,
and require special handling procedures because of
their potential toxicity or hazard. These samples can
be further subdivided based on their degree of hazard;
however, care should be taken when handling and
shipping any wastes believed to be concentrated
regardless of the degree.

The importance of making the distinction between
environmental and hazardous samples is two-fold:

D Personnel safety requirements: Any sample
thought to contain enough hazardous
materials to pose a safety threat should be
designated as hazardous and handled in a
manner which ensures the safety of both field
and laboratory personnel.

3] Transportation requirements:  Hazardous
samples must be packaged, labeled, and
shipped according to the International Air
Transport Association (IATA) Dangerous
Goods Regulations or Department of
Transportation (DOT) regulations and U.S.
EPA guidelines.

7.2 Sample Collection Techniques

In general, two basic types of sample collection
techniques are recognized, both of which can be used
for either environmental or hazardous samples.

Grab Samples

A grab sample is defined as a discrete aliquot
representative of a specific location at a given point in
time. The sample is collected all at once at one
particular point in the sample medium. The
representativeness of such samples is defined by the
nature of the materials being sampled. In general, as
sources vary over time and distance, the
representativeness of grab samples will decrease.

Composite Samples

Composites are nondiscrete samples composed of
more than one specific aliquot collected at various
sampling locations and/or different points in time.
Analysis of this type of sample produces an average
value and can in certain instances be used as an
alternative to analyzing a number of individual grab
samples and calculating an average value. It should
be noted, however, that compositing can mask
problems by diluting isolated concentrations of some
hazardous compounds below detection limits.

Compositing is often used for environmental samples
and may be used for hazardous samples under certain
conditions. For example, compositing of hazardous
waste is often performed after compatibility tests have
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been completed to determine an average value over a
number of different locations (group of drums). This
procedure generates data that can be useful by
providing an average concentration within a number
of units, can serve to keep analytical costs down, and
can provide information useful to transporters and
waste disposal operations.

For sampling situations involving hazardous wastes,
grab sampling techniques are generally preferred
because grab sampling minimizes the amount of time
sampling personnel must be in contact with the
wastes, reduces risks associated with compositing
unknowns, and eliminates chemical changes that
might occur due to compositing.

7.3  Types of Sampling Strategies

The number of samples that should be collected and
analyzed depends on the objective of the investigation.
There are three basic sampling strategies: random,
systematic, and judgmental sampling.

Random sampling involves collection of samples in a
nonsystematic fashion from the entire site or a specific
portion of a site. Systematic sampling involves
collecti on of samples based on a grid or a pattern
which has been previously established.  When
judgmental sampling is performed, samples are
collected only from the portion(s) of the site most
likely to be contaminated. Often, a combination of
these strategies is the best approach depending on the
type of the suspected/known contamination, the
uniformity and size of the site, the level/type of
information desired, etc.

7.4 QA Work Plans (QAWP)

A QAWP is required when it becomes evident that a
field investigation is necessary. It should be initiated
in conjunction with, or immediately following,
notification of the field investigation. This plan should
be clear and concise and should detail the following
basic components, with regard to sampling activities:

Cc Objective and purpose of the investigation.
Cc Basis upon which data will be evaluated.
Cc Information known about the site including

location, type and size of the facility, and
length of operations/abandonment.

Cc Type and volume of contaminated material,
contaminants of concern  (including

concentration), and basis of the
information/data.

Cc Technical approach including media/matrix

to be sampled, sampling equipment to be
used, sample equipment decontamination (if
necessary), sampling design and rationale,
and SOPs or description of the procedure to
be implemented.

Cc Project management and reporting, schedule,

project organization and responsibilities,
manpower and cost projections, and required
deliverables.

Cc QA objectives and protocols including tables

summarizing field sampling and QA/QC
analysis and objectives.

Note that this list of QAWP components is not all-
inclusive and that additional elements may be added
or altered depending on the specific requirements of
the field investigation. It should also be recognized
that although a detailed QAWP is quite important, it
may be impractical in some instances. Emergency
responses and accidental spills are prime examples of
such instances where time might prohibit the
development of site-specific QAWPs prior to field
activities. In such cases, investigators would have to
rely on general guidelines and personal judgment, and
the sampling or response plans might simply be a
strategy based on preliminary information and
finalized on site. In any event, a plan of action should
be developed, no matter how concise or informal, to
aid investigators in maintaining a logical and
consistent order to the implementation of their task.

7.5  Legal Implications

The data derived from sampling activities are often
introduced as critical evidence during litigation of a
hazardous waste site cleanup. Legal issues in which
sampling data are important may include cleanup cost
recovery, identification of pollution sources and
responsible parties, and technical wvalidation of
remedial design methodologies. Because of the
potential for involvement in legal actions, strict
adherence to technical and administrative SOPs is
essential during both the development and
implementation of sampling activities.

Technically valid sampling begins with thorough
planning and continues through the sample collection
and analytical procedures. Administrative
requirements involve thorough, accurate
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documentation of all sampling  activities.
Documentation requirements include maintenance of
a chain of custody, as well as accurate records of field
activities and analytical instructions. Failure to
observe these procedures fully and consistently may
result in data that are questionable, invalid and
non-defensible in court, and the consequent loss of
enforcement proceedings.

8.0 CALCULATIONS

Refer to the specific SOPs for any calculations which
are associated with sampling techniques.

9.0 QUALITY ASSURANCE/
QUALITY CONTROL

Refer to the specific SOPs for the type and frequency
of QA/QC samples to be analyzed, the acceptance
criteria for the QA/QC samples, and any other QA/QC
activities which are associated with sampling
techniques.

10.0 DATA VALIDATION

Refer to the specific SOPs for data validation
activities that are associated with sampling
techniques.

11.0 HEALTH AND SAFETY

When working with potentially hazardous materials,
follow U.S. EPA, OSHA, and corporate health and
safety procedures.
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Red and Bonita Mine Bulkhead Construction

Requirements and Specifications
Prepared for the United States Environmental Protection Agency
by
The Colorado Division of Reclamation, Mining and Safety
Inactive Mine Reclamation Program

PROJECT LOCATION

The Red and Bonita Mine is located on the east side and approximately 200 vertical feet above
Cement Creek, ten miles north of Silverton, in San Juan County, Colorado (Figure 1). The site is
accessed from Silverton via County Road 110, north 6.4 miles to County Road 52, then County
Road 52 northbound along the east side of Cement Creek to the Red and Bonita Mine.

WORK SUMMARY

The project work will involve construction of a hydraulic bulkhead in the Red and Bonita adit.
Bulkhead construction will consist of ventilation of the working area of the mine to minimum 19.5
percent oxygen at all times (vent bag has been installed to the bulkhead location), mucking out
sections of the adit, coffer dam construction, bypass pipe installation, cleaning and scaling at the
bulkhead location, inner and outer bulkhead form construction, placement of concrete in formwork,
and bulkhead contact grouting after the concrete has cured. The PROJECT MANAGER, as that
terms is used in this document, shall be the U.S. Environmental Protection Agency On Scene
Coordinator, or the On Scene Coordinator’s designee.

PROJECT WORK DESCRIPTION

ITEM 1.0: PREPARE BULKHEAD LOCATION AND BYPASS PIPE

Preparation of the Bulkhead Location includes construction of the upstream cofferdams, installation
of the bypass pipe, and cleanup, scaling and preparation of the bulkhead location, all in
accordance with these specifications, and drawings as follows:

*Plate 1. Longitudinal Cross Section of Forms, Steel Beam Supports and Contact Grout Holes,
*Plate 2. Plan View of Bulkhead Forms with Steel Beam Supports,

+Plate 3. Air Side Form Face,

*Plate 4. Air Side #9 Rebar Cage Plus Contact Grout Holes

Muck working areas of Red and Bonita Mine

The first 300 feet of the main Red and Bonita crosscut heading and the first 25 feet of the 275-drift
must be mucked-out (Figure 2). The floor of the mine has accumulated metal hydroxide
precipitates and silt deposits to a thickness of up to three feet. The CONTRACTOR will muck
these deposits into the 300-plus gallon per minute mine discharge such that the deposits will flow
out of the mine as a slurry, which will be routed to a water treatment system and retention ponds
that will be operated by others. The CONTRACTOR must coordinate mucking operations with the
operator of the water treatment system such that the system is not overwhelmed and the discharge
from the ponds is adequately clarified as determined by the PROJECT MANAGER.

Red and Bonita Mine Bulkhead Requirements and Specifications Page 1
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Install Injection Pipe

The CONTRACTOR will provide and install a 3/4-in. Schedule 80 PVC or HDPE injection pipe
from the upstream end of the bulkhead to easternmost safely accessible location in the north
the Red and Bonita Mine shown on Figure 2. The heading of injection pipe will have threaded
connections and will be carried by hangers spaced every ten-feet installed in the back (roof) of the
adit. The hangers will be installed into holes drilled into the mine roof and secured with epoxy or
compression fittings. The injection pipe will be clamped to the hangers. At the bulkhead location,

a stainless steel “Y” connection will be threaded to the injection pipe and will eventually be
threaded to the 3/4-in. Schedule 80 water sampling and pressure measurement stainless steel
pipe shown on the Plates. The other port on the “Y” connector will be fitted with a stainless steel
check valve rated to 600 psi minimum that will prevent backflow through the check valve during
fluid injection operations and force injected fluid into the injection pipe. When injection is not
occurring, the check valve will remain open to allow pressure reading and water sampling of the
mine pool at the water side of the bulkhead. Approximately 700-feet of injection pipe will be
required, with sufficient hangers, clamps, angles and fittings to route the pipe to the east end of
the adit.

Construct Two Upstream Cofferdams

The upstream end of the bulkhead will be sited as close to the intersection of the main crosscut
heading and the 275-drift as possible. Construct upstream concrete or plastic sheeting covered
sandbag cofferdams in the main crosscut beyond Station 2+75, and in the 275-drift, at locations
chosen by the CONTRACTOR. The cofferdams will have a height at least 3-ft. above the existing
adit floor. Water passing under, around or through the cofferdams must be eliminated in order to
facilitate construction and concrete filling of the bulkhead form. Include a 8-in. nominal inside
diameter, Schedule 40, type 316-stainless steel bypass pipe penetration through the cofferdam
centered approximately 1-ft. 6-in. above the tunnel rock invert (floor), a minimum of 1-ft. 6-in. below
the top of the cofferdam, and extending at least 1-ft. into the upstream pond. The pipe inlet will be
protected from blockage by a fully-enclosed screened metal trash rack or perforated plastic pipe
connected to the bypass pipe that rises at least 2-ft. above the top of the cofferdam.

Install Bypass Pipe

The entire length of the construction bypass pipe from cofferdam inlets to the downstream outlet
shall be completed using flanged connections throughout, before starting construction of the
bulkhead forms. A “Y” connector will be required to combine the pipes from each coffer dam into
a single pipe through the bulkhead location. Clearing the broken rock ballast below the bypass
pipe alignment through the bulkhead construction area is required so that the entire length of, 8-in.
nominal inside diameter (ID), Schedule 40, type 316-stainless steel pipe, stainless steel fittings
and fixtures through the bulkhead and the 8-in. stainless steel gate valve can be supported from
solid rock at approximately 5-ft. intervals along the pipe. Steel rebar chairs or solid concrete
blocks are to be utilized for pipe support within the bulkhead and stabilized by wire ties to resin
anchored eyebolts embedded approximately 1-ft. into the floor and adjacent rib. All bypass pipe
tie-downs must be able to resist uplift force generated during concrete placement in bulkhead
forms. If the pipe supports or wire ties within the bulkhead are disturbed during construction of the
bulkhead forms they shall be reinstalled before the final bulkhead form inspection and filling.

A temporary 8-in. diameter steel, wrought iron, HDPE or other downstream (air side) water
diversion pipe must be completed, connected and functioning to bypass the flow of acid mine
drainage before starting work on the bulkhead forms. See plans and sections noted above. The

Red and Bonita Mine Bulkhead Requirements and Specifications Page 2
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length of the water diversion tail-pipe must extend to a discharge location outside the adit portal
selected by the PROJECT MANAGER. The permanent connection between the stainless steel
pipe and gate valve shall include Teflon tape, or other thread sealant.

The 8-in. stainless steel pipe through the bulkhead will include two (2) 14.5-in. by 14.5-in. square,
1/2-in. thick stainless steel thrust plate/water-stops that have been continuously fillet welded, on
both sides of the plates, around the bypass pipe 4-ft. and 11-ft. inside the bulkhead from the water
side (upstream) bulkhead form. The 8-in. stainless steel gate valve should be centered
approximately 2-ft. from the air side (downstream) face of the concrete bulkhead.

Prepare Rock Surfaces in Bulkhead Location

Scale loose rock from the roof and walls, exposing fresh, clean and sound rock. The mine rails, if
present and all broken rock ballast and ties will be removed from the floor in the bulkhead
construction area, in the vicinity of Station 2+75. Solid rock will be exposed by scaling, prying up
loose rock, and washing the floor and ribs clean to permit measuring the maximum tunnel height
and width through the length of the bulkhead location. Four drill holes into the ribs of the adit (2-in.
diameter, 12-feet long) must be grouted full with Type V neat cement grout at a minimum pressure
of 90 psi.

Bulkhead Surface-Profiling

After scaling and washing are completed and loose rock, ballast, ties, and rail are removed, the
bulkhead area will be inspected, measured and profiled in reference to tunnel centerline on 0.5 -ft.
stationing. The profiling is to verify that the bulkhead design parameters remain valid, and to verify
measurement for payment of Concrete placement. The rock surface irregularity along a parallel
marked string-line shall be profiled along each tunnel rib, the back (roof) and the floor on 0.5 -ft.
stationing. The PROJECT MANAGER shall inspect the rock surfaces for geologic structures and
weaknesses that could compromise the design. A copy of the completed bulkhead surface profile
shall be provided to the PROJECT MANAGER.

ITEM 2.0: CONSTRUCT UPSTREAM BULKHEAD FORM

Construct the upstream (waterside) bulkhead form. No. 1 grade Douglas Fir, or equivalent, is
required for the timber lagging, post and sill supports. This form design is based on designs that
have previously proven successful.

Construction of the upstream bulkhead shall be in accordance with these specifications, and
drawings as follows:

+Plate 1. Longitudinal Cross Section of Forms, Steel Beam Supports and Contact Grout Holes,
*Plate 2. Plan View of Bulkhead Forms with Steel Beam Supports,

+Plate 3. Air Side Form Face,

*Plate 4. Air Side #9 Rebar Cage Plus Contact Grout Holes

The contractor may alter the construction sequence or specifications for the form work only with
prior approval of the PROJECT MANAGER, providing a demonstration to the PROJECT
MANAGER’s satisfaction that the integrity of the final reinforced concrete bulkhead is not
compromised.

Red and Bonita Mine Bulkhead Requirements and Specifications Page 3
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The upstream bulkhead form construction sequence is as follows:

2.1 Cut aroughly level slot perpendicular to the tunnel axis, directly across the floor for the
approximately 9-ft. long W 4x13 steel sill beam. Smooth irregularities in the slot using
concrete grout as necessary. The sill beam will be cut in the field to assure that both ends
of the beam are in close proximity, less than 1-in., of the tunnel wall on each end, assuring
that the base of the outer 8-in. x 8-in. posts (or the four 2-in. x 10-in. composite posts) will
bear against one flange of the W 4x13 beam. This is essential because the sill beam will
align the three 8-in. x 8-in. posts across the tunnel on the water side form. The central 8-in.
X 8-in. post shall be no more than 2-ft. 11-1/2-in. apart, center-to-center or 2-ft. 4-in. skin-
to-skin. The recommended minimum center-to-center distance between the central post
and one of the side posts is 2-ft. 7-1/2-in. or 2-ft. 0-in. skin-to-skin. This minimum spacing
permits minimal access through the bulkhead form to the cofferdam, if required. The
maximum 2-ft. 4-in. skin-to-skin distance between posts is, controlled by the strength of the
3 x 10-in. nominal (2-1/2 x 9-1/4-in. dressed) lagging.

2.2 Two 1-3/8-in. or 1-1/2-in. diameter holes will be drilled at least 6-in. apart, directly in
line in front of the beam, three foot deep into the floor rock at each end of the beam. The
holes will contain Grade 75 #8 resin-grouted threadbar dowels. The threadbar dowels are
to project at least 3-in. upward through holes cut through the 6-in. leg of an at least 1-ft.
long L 6x4x1/2 angle bracket. Threadbar nuts with washers will be attached and tightened
to restrain the beam during filling of the form. The locations are as close as reasonable to
the ends of the beam, as indicated on attached plates.

2.3 Stand the central 8-in. x 8-in. roof-to-floor post vertically near the tunnel centerline.
Stand the two outside posts to minimize the distance the 3-in. x 10-in. lagging is
cantilevered beyond the outside posts and as close as reasonably possible, but not more
than 6-in.. The outside posts can be tilted to reduce the cantilevered distance, but only to
the extent that the open span between the central post and the outside post does not
anywhere exceed 2-ft. 4-in.

Hitches are to be cut into the back and floor for all posts to provide relatively flat bearing
surfaces. Wedges will be used as needed to further tighten the posts. Bolt a 9-in. long 6-
in. X 4-in. angle iron (L6x4x1/2) to the roof on the upstream side and against the top of
each 8-in. x 8-in. post with one #8 fully resin-grouted threadbar un-tensioned dowels
embedded at least 3-ft. into holes into the roof. Threadbar nuts with washers will be
attached and tightened to restrain the post during filling of the form. See the attached
plates.

2.4 Position the center of a cut-to-fit approximately 6-ft. long W 6x20 beam 2-ft. up from
the floor of the tunnel and across the upstream face of the three 8-in. x 8-in. or the
composite 4 each 2 x 10-in. posts. This is indicated on attached plates. Securely fasten
the beam to all three posts, possibly with a lag screw anchored plate or bracket. Two 8-in.
long L6x4x1/2 angle-iron will be fillet welded to beam, before the beam is taken into the
tunnel, to stiffen the central post. If it is possible to determine the positions of the outer
posts before moving the beam into the tunnel similar angles should be fillet welded to also
brace the outer posts. These short angles are indicated on the attached plates.

2.5 Position the center of a similar cut-to-fit approximately 6-ft. long W 6x20 beam 4-ft. 6-
in. up from the floor of the tunnel and across the upstream face of the three 8-in. x 8-in. or
the composite 4 each 2 x 10-in. posts. This is indicated on attached plates. Securely
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fasten the beam to all three posts, possibly with a lag screw anchored plate or bracket.
Two 8-in. long L6x4x1/2 angle-iron will be fillet welded to beam, before the beam is taken
into the tunnel, to stiffen the central post. If it is possible to determine the positions of the
outer posts before moving the beam into the tunnel similar angles should be fillet welded to
also brace the outer posts. These short angles are indicated on the attached plates.

2.6 Position the top of the third cut-to-fit 6-ft. long W 6x20 beam 6-ft. ©-in. up from the floor
of the tunnel and across the upstream face of the three 8-in. x 8-in. or the composite 4
each 2 x 10-in. posts. This is indicated on the attached plates. Securely fasten the beam
to all three posts, possibly with a lag screw anchored plate or bracket. Two 8-in. long
L6x4x1/2 angle-iron will be fillet welded to beam, before the beam is taken into the tunnel,
to stiffen the central post. Ifitis possible to determine the positions of the outer posts
before moving the beam into the tunnel similar angles should be fillet welded to also brace
the outer posts. These short angles are indicated on the attached plates.

2.7 Tunnel rib brackets, roughly 1-ft. 2-in. long L6x4x1/2 angle iron, anchored with two fully
resin-grouted Grade 75 threadbar bolts in 1-3/8-in. or 1-1/2-in. diameter holes drilled 4-ft.
deep and approximately 7-1/2-in. apart into the ribs at positions centered approximately 2-
in. above and 2-in. below both ribside ends of the three W 6x20 beams. The rib brackets
will also be centered approximately 2-ft., 4-ft. and 6-ft. above the floor. The irregularity of
the tunnel ribs will necessitate individually installing the angle iron rib brackets. The
attached plates indicate the bracket and locations. The #8 resin-grouted threadbar bolts
are to project upward at least 3-in. through holes cut through the 6-in. leg of a L 6x4x1/2
angle bracket. Threadbar nuts with washers will be attached and tightened to support the
design loading on the beam ends during filling of the form.

2.8 Bolt an approximately 8-in. long 6-in. x 4-in. angle iron (L6x4x1/2) to the roof on the
upstream side and against the top of each 8-in. x 8-in. post with one #8 fully resin-grouted
threadbar dowel embedded at least 3-ft. into a hole drilled in the roof. Threadbar nuts with
washers will be attached and tightened to restrain the post during filling of the form. See
attached plates.

2.9 The PROJECT MANAGER will make a final inspection of the waterside cofferdam,
bypass pipe, W 4x13 sill beam, posts, W 6x20 bulkhead support beams, bolting and angle
iron brackets will be inspected and must be approved before proceeding.

2.10 Place individual 3-in. x 12-in. nominal (2-1/2-in. x 11-1/4-in. dressed) or 2-in. x 4-in.
(1-1/2-in. x 3-1/2-in. dressed) boards laid flat as lagging (form planks) from tunnel rib to
tunnel rib, completely across the tunnel and against the 8-in. x 8-in. post supports, starting
at the floor. The lagging boards are to be individually cut to fit the ribside profile. The
lagging is to be stacked skin-to-skin on top of each other from the floor to the roof. The
lowest and uppermost pieces of lagging will have to be cut to fit the floor and back profiles.
The uppermost piece of lagging will require additional restraint between the posts by the #8
resin-grouted threadbar bolt brackets, indicated on the attached plates.

Wherever it is not possible to span the tunnel width with a single piece of lagging the
lagging pieces will be butted together at the center of one of the central post. Lag

bolt or nail each continuous piece of 3-in. x 12-in. lagging to at least two posts. Wherever
possible wedges are to be driven between the ends of each piece of 3-in. x 12-in. lagging
and the adjacent tunnel ribsides from the water side, before the next piece of lagging is cut
to fit, placed, and fastened. If 2-in. x 4-in. lagging is employed the individual boards will
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have to be nailed to the underlying board and the stack fastened to the central posts
approximately every 12-in. Wedges are to be driven from the water side wherever gaps
develop between the boards and the adjacent rock to tighten and support the cantilevered
ends.

The pieces of lagging that contain the 8-in. nominal ID (4.500-in. OD) Schedule 40
stainless steel bypass pipe will have to be cut or slotted to fit as closely as possible around
the bypass pipe, caulked and reinforced as necessary. Similarly, the lagging penetration
for the upstream portion of the 3/4-in. nominal ID (1.050-in. OD) Schedule 40 water
sampling and pressure measurement stainless steel pipe through the water side bulkhead
needs to be drilled or cut, caulked and reinforced as necessary. The 3/4-in. pipe is to be
positioned no closer than 2-ft. from either tunnel rib and at least 3.5-ft. up from the floor.
The 3/4-in. pipe can contain two, at most, threaded union connections within the bulkhead
provided these permanent connections include Teflon tape, or other thread sealant.

Drive or inject caulking material continuously between the lagging and the rock around the
perimeter of the bulkhead form and the tunnel rock. Before the last of the lagging is placed
between the central posts the final inspection of the cofferdam and bypass water inlet
through the access opening must be performed. After that inspection, close the access
opening.

2.11 Provide and install vibrating wire piezometer, cabling and data logger.
CONTRACTOR will provide and install rst Instruments model PPA0094, 5.0 MPa
piezometer, 300-FT. of armored cable, and model DT20558B ten-channel data logger as
directed by the PROJECT MANAGER. Armored cable is required. Information on the rst
Instruments equipment is included as Appendix D. Equivalent equipment from alternative
manufacturers is acceptable if approved by the PROJECT MANAGER.

The piezometer will be hung on the water side of the bulkhead form and cable strung
through the bulkhead location such that it will not be damaged during pouring of the
concrete bulkhead. The cable will then be run on existing or newly installed hangers to the
adit portal, and connected to the data logger installed in a secure location designated by
the PROJECT MANAGER.

2.12 Nail the 1/2-in. thick plywood, or particle board, against the inner form face of the
lagging (form planks). The plywood, or particle board, will have to be cut to fit the tunnel
roof, ribs and floor perimeter profiles and around the bypass and water sampling and
pressure measurement pipes.

Drive or inject caulking material into open spaces and continuously between the plywood,
or particle board, and the rock around the perimeter of the tunnel.

2.13 Install DeNeef tube as described in {tem 10.1.

2.14 Erect the two-way, shrinkage and temperature, 12-in. center-to-center, waterside, #6
rebar cage, with minimum 3.5-in. and maximum 9-in. clearance from the plywood form face,
for eventual concrete cover as long-term protection against potential sulfate attack.

2.15 Stockpile the #9 steel reinforcing bars, 1/2-in. plywood or particle board and 3-in. x 12-
in. or 2-in. x 4-in. lagging for the air side bulkhead form and the 3/4-in. Schedule 40
stainless water sampling and pressure measurement pipe sections necessary to complete
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the water sampling and pressure measurement pipe in the bulkhead construction area
before proceeding with construction of the air side bulkhead form.

ITEM 3.0: CONSTRUCT DOWNSTREAM BULKHEAD FORM

Construct the downstream (air side) bulkhead form. No. 1 grade Douglas Fir, or equivalent, is
required for the timber lagging, post and sill supports. This form design is based on designs that
have previously proven successful.

The downstream bulkhead form is nearly a mirror image of the upstream form. The construction
sequence for ITEM 3.0 principally repeats ITEM 2.0 as set forth above. The same drawings
as referenced in ltem 2.0 above shall govern this section of the work. There are certain differences
in the form and rebar cage construction as shown on the drawings, and in construction procedures
as described in this section as follows:

3.1 It will not be possible to close the access opening through the two central posts into
the bulkhead until:

a) The lagging, except for the access opening, is erected, wedged tight from the air
side and caulked to the adjacent rock,

b) The air side lagging is fitted, caulked and reinforced around the 8-in. bypass pipe
and the air side water sampling and the 3/4-in. water sampling and pressure measurement
pipe penetration are made through the lagging.

c) The plywood or particle board is nailed to the lagging outside the access opening
with a penetration hole for the 3/4-in. water sampling and pressure measurement pipe and
the pipe sections then connected and inserted through the form, caulked and reinforced,

d) The concrete form release compound is applied to the plywood or particle board
outside the access opening,

e) The two-way #9 rebar cage is erected, on 9-in. spacing, center-to-center, with
minimum 3.5-in. and maximum 9-in. of clearance from the plywood form face, as long-term
protection against potential sulfate attack, outside the access opening area,

f) The vertical #9 rebars in front of the access opening are tied to the lowest
horizontal bar and temporarily tied to the vertical bars alongside the access opening,

Q) The horizontal #9 bars, that will eventually be positioned in front of the access
opening, will be hung from the uppermost horizontal bar, that has been carefully tied into all
crossing vertical bars, so that the other two or three bars can be lowered into their final
positions and tied into the cage from outside the access opening,

h) The PROJECT MANAGER’s final inspection of the interior of the bulkhead to verify
that the bulkhead forms, rebar cages, and pipes have been constructed as designed and
the rebar cages and pipes are placed, supported and tied down as specified and

i) A final wet vacuum cleaning of the bulkhead floor has been completed immediately
before starting to fill the bulkhead form.
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3.2 NOTE: Pulling and lowering the rebar into position in front of the access opening and
closing the access opening between the two central posts by inserting the lowest piece of
precut lagging, complete with the plywood and form releasing compound, can only begin
when the concrete filling of the form approaches that level of the lowest open lagging
position. This delay is necessary in case there is a breakdown of some kind requiring entry
into the bulkhead form.

ITEM 4.0 INSTALL AND REMOVE CONCRETE PUMPING AND CONVEYANCE SYSTEM

The bulkhead concrete will be pumped from the base of the mine waste rock dump through a slick-
line. The contractor shall furnish and install a concrete pumping and conveyance system that is
sufficient and capable of handing the pressures and pumping dynamics associated with the
physical project constraints and the project requirements. The pump must be capable of pumping
the mix at a sufficient pressure to completely fill the bulkhead forms. The pumping and conveyance
system must be sized, configured and installed to prevent blockages (i.e. through appropriate line
sizing and pre-screening concrete ahead of the pump), and allow fast and easy cleanout of
blockages if they occur.

After the concrete is placed into the bulkhead forms, the Contractor shall remove the temporary
conveyance system including removal of all piping and hoses.

ITEM 5.0 PROVIDE AND PLACE CONCRETE INTO BULKHEAD FORM

The CONTRACTOR shall fill the bulkhead form as a monolithic, single pour by continuously
pumping the form full with approximately 27-cu.yd. of 4,000psi concrete. The profiling completed
under Item 1.0 will be the basis for calculating the actual cubic yard volume for concrete required.

The CONTRACTOR must use the concrete mix design in Appendix A for 4,000 psi, self
compacting concrete (SCC), or equivalent as approved by the PROJECT MANAGER. Portland-
cement used in the mix shall be type V Sulfate resistant cement. Additionally, Xypex Admix
C-1000 or equivalent shall be added to the mix design as concrete waterproofing. Xypex
shall be added to the mix design per manufacturer’s specifications included in Appendix C.

It is critical that the concrete be placed to prevent honey combing. Itis also critical that the
bulkhead be completed in a single, continuous concrete pour, but if the concrete filling process is
interrupted for more than 6 hours, the Contractor must prepare a construction (cold) joint before
resuming concrete filling by:

a) Entering the bulkhead and using a plywood support, move roughly to the center of the
form,

b) Shoveling an approximately 1-ft. deep trench across the surface of the fresh concrete
and

c) Applying a bonding agent to the surface of the fresh concrete (such as ThoRoc's “Epoxy
adhesive 24LPL").
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ITEM 6.0 CONCRETE TESTING

A set of three 6-in diameter by 12-in long cylindrical test samples are to be collected from each 5
cubic yards of concrete pumped to the bulkhead location. Sampling may occur at the concrete
trucks, and is not required at the bulkhead location.

Approximately 6 sets of three samples each are to be collected. The concrete test samples are to
be prepared in accordance with ASTM Designation C 31/C 31M-98, Standard Practice for Making
and Curing Concrete Test Specimens in the Field. The 6-in diameter by 12-in long test specimens
will be molded and rodded in plastic molds, marked for identification, placed in heavyweight plastic
bags and stored on a level surface in the tunnel near the bulkhead location. After 7 days, two
samples from each set will be transported in carefully packed boxes to a testing lab for final curing
in @ moist room. One test sample from each set will be tested for the seven-day compressive
strength and the other for the 28-day compressive strength. The final sample from each set for the
second 28-day test will remain underground in a safe location as near to the bulkhead location as
possible. After 28 days they will be transported to the testing lab for the final set of test beaks.

ITEM 7.0 CONTACT GROUTING

If the PROJECT MANAGER approves the 7-day mean concrete compression strength test results
as equal or exceeding 3,000psi, the upper 4-ft. of the downstream bulkhead form can be stripped
to provide access for drilling and contact grouting.

ITEM7.1 DRILL CONTACT GROUT HOLES

Once approval of the minimum 3,400 psi, 28-day compressive strength is received from the
PROJECT MANAGER, the CONTRACTOR can establish the Contact Grouting operations.

Drilling equipment and supplies are set up at the downstream bulkhead location. The upper 4-ft.
of the downstream bulkhead form can be stripped to provide access for drilling and contact
grouting. Hole size chosen must be compatible with the contractor’s packer size and grouting
equipment. Jackleg drilling may be used to advance the contact grout holes. Drilling must be done
wet; water for drilling can be supplied by a jack-tank arrangement.

Drilling Logs

Contractor must log contact-grout drill holes on a pre-printed drilling log form, which must include
the date the hole was drilled, the number or designation of the hole, the total depth drilled, and the
position of the concrete-bedrock contact in the drill hole. Copies of contact grout hole drilling logs
shall be provided to the PROJECT MANAGER.

Drilling Procedure

Drill one or more of the three longer concrete/bedrock contact grout holes toward known high
locations in the adit roof area (as established by profiling in Item 1.0 above), between
approximately 7.5-ft. and 14-ft. from the downstream bulkhead face, as directed by the PROJECT
MANAGER. Otherwise follow the pattern shown on the attached plates. The length of these grout
holes must be sufficient to penetrate about 6-in. into the rock, as indicated by a decrease in the
drilling advance rate and by a change in the color of the circulation water and cuttings. NOTE: THE
POSITION OF THE CONCRETE-BEDROCK CONTACT MUST BE RECORDED ON THE DRILL
LOG FOR ALL HOLES. These longer holes must be grouted first.
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Following grouting of the longer holes, drill the four shorter concrete/rock contact grout holes
toward high locations in the granite roof area between approximately 1-ft. and 7.5-ft. from the
downstream bulkhead face, if any are known from the profiling conducted in Iltem 3.0. The length
of these grout holes must be sufficient to penetrate about 6-in. into the rock, as indicated by a
decrease in the drilling advance rate and by a change in the color of the circulation water and
cuttings. NOTE: THE POSITION OF THE CONCRETE-GNEISS CONTACT MUST BE
RECORDED ON THE DRILL LOG FOR ALL HOLES.

ITEM 7.2 ESTABLISH CONTACT GROUT OPERATIONS

The contractor shall establish and conduct the Contact Grouting Program in conformance with
these specifications, and generally accepted industry practice, as set forth by the Portland Cement
Association Handbook, Cementitious Grouts and Grouting. Grout shall consist of a neat type-V
cement grout. Mix water must be free of deleterious substances (mine discharge water is not
permitted to be used for mixing grout). Water must be supplied from clean sources and pumped in
from surface, or via at least two portable tanks that can be brought into the tunnel during grouting.

Upon completion of the Contact grouting work, the Contractor shall remove all equipment and
materials from the underground work area, including any un-used cement.

Grouting Logs

The Contractor must record all grouting activities on pre-printed grout logs approved beforehand
by the PROJECT MANAGER. The log must include the date, hole number, grout mix data (W:C
ratio and density), injection pressure, grout take in cubic feet, and all other variables used to grout
the hole.

Grouting Equipment

The Contractor must batch, mix, and inject cement grout at the bulkhead location. Neat cement
grout may not be mixed and batched at surface or pumped through the slick line installed under
Iltem 4.0. A high-shear colloidal mixer unit specifically designed for batching and mixing neat-
cement grouts is required (e.g. ChemGrout CG-600/8CF/A, CG-620/A or equivalent specification
coloidal unit). Pumping units may be positive displacement piston-type or progressive-cavity
(Moyno) type (e.g. Chem Grout CG-600/8CF/A, CG-030, CG-L4A etc.) The unit must supply grout
to a maximum pressure of 450 psi. (www.chemgrout.com)

A re-circulating-type grout delivery manifold system is required. The manifold and valve system
must allow for continuous recirculation of grout back to the grout holding tank. Pressure to the
hole being grouted is controlled by closing/opening the return-circulation valve. Suitable
diaphragm-protected pressure gauges with appropriate dial scales are required, and headers on
the mechanical packers at each hole must be equipped with a gauge and shut-off or holding valve
that will maintain grout pressure in the hole when the delivery manifold is disconnected.

ITEM 7.3 PROVIDE AND INJECT CONTACT GROUT

The PROJECT MANAGER must be present during all grout-injection work. The Contractor must
record all grouting activities on pre-printed grout logs, format of which is approved beforehand by
the PROJECT MANAGER. The log must include the date, hole number, grout mix data (W:C ratio
and density), injection pressure, grout take, and all other variables used to grout the hole.
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Grout Mix Design and Density Measurement

Grout shall consist of a neat Type-V cement grout (Type-V cement and water). Cement must be
Type-V sulfate resistant. Mix water must be free of deleterious substances (mine discharge water
is not permitted to be used for mixing grout). Water must be supplied from clean sources and
pumped in from surface, or via at least two portable tanks that can be brought into the tunnel
during grouting.

The injected mix shall have a water-cement ratio of 2:1 by weight. Depending on take and
pressure, the contractor's mixing and pumping equipment must be capable of varying the water-
cement ratio from 0.6:1 to 3:1 as directed by the PROJECT MANAGER. Admixtures that control
bleed, improve flowability, reduce water content, and retard set may be used in the grout, subject
to review and acceptance by the PROJECT MANAGER.

Grout specific gravity and density must be measured per ASTM C109 or API RP-13B-1, at a
frequency of no less than one test per-batch conducted prior to injection, and recorded on grouting
logs. The Baroid Mud Balance used in accordance with APl RP-13B-1 is an approved device for
determining grout density.

Grouting Procedure

A mechanical or inflatable packer compatible with the hole size used in Item 7.1 above is to be set
at least 6 inches outboard of the concrete/bedrock contact and roughly halfway up the grout hole.
Grout injection pressure should reach at least 90 psi, but not more than 450 psi. The minimum
grout pressure is to be maintained for three minutes or until three bags (3-cubic feet) of grout have
been injected, or whenever grout returns from an adjacent grout hole.

If the grout take in one hole reaches three cubic feet without reaching the minimum 90 psi injection
pressure, grouting is to be stopped, the packer pressure released, the packer removed and the
grout allowed to reach initial set for 8 hours. The CONTRACTOR will make an immediate written
record of the grout take after each grouting cycle for each hole.

If grout refusal occurs, or when the minimum grout pressure is reached and held for three minutes,
the hole is to be grouted full and not re-grouted. If other grout holes have been drilled they can be
grouted during the initial set time. After initial set in each grouted hole, the packer will be reset at
the face of the bulkhead and the remainder of the hole filled with grout using a vent-tube return
through the packer.

A hole that had greater than 3 cubic feet of take will be re-drilled and the grouting process
repeated after the initial grout set, as directed by the PROJECT MANAGER. The set time can be
shortened provided the measured tunnel temperature indicates that this is reasonable, and the
PROJECT MANAGER concurs. The grout holes will be re-drilled and re-grouted until the
minimum grout pressure can be maintained for three minutes.

ITEM 8.0 DENEEF TUBE GROUTING

In addition to contact grouting, DeNeef tubes will be installed and grouted to reduce any additional
leakage along the concrete/bedrock contact. CONTRACTOR must use DeNeef products or
approved equivalent as described below and included in Appendix B. Consultation with the
manufacturer's representative is required. A site inspection by the manufacturer’s representative
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may be required by the PROJECT MANAGER. DeNeef tube grouting shall not take place until all
contact grout operations have been completed.

ITEM 8.1 SUPPLY AND INSTALL DENEEF TUBE

CONTRACTOR must supply and install 1/2-in. DeNeef Injecto® tube per manufactures guidance
and recommendations. The tube must be continuously tight against the rock. Two complete rings
shall be installed along the adit perimeter at locations established by the PROJECT MANAGER .
Grout tube must be installed prior to completing the downstream bulkhead form, and must be
attached to the rock perimeter per manufacture's specification. The injection point for each ring
shall penetrate the formwork at the edge of the form.

ITEM 8.2 PROVIDE AND INJECT DENEEF GROUT

Following certification by the PROJECT MANAGER that all 28-day concrete breaks have met
design compressive strength, DeNeef grout tubes shall be grouted. Contractor must supply and
inject DeNeef Injecto® PURe grout and Flex Cat PURe or alternate grout product recommended
by the manufacturer and approved by the PROJECT MANAGER. Grout shall be injected into both
grout tube rings to reduce or eliminate any seepage along the concrete/bedrock contact. Grout
and catalyst shall be mixed and injected in accordance with manufacturer's recommendations.
Manufacturer's mix recommendations of 1% catalyst to resin shall be adhered to.

CONTRACTOR shall supply and setup all equipment required to inject the grout tubes. Grout tube
injection pressures must reach a minimum of 90 psi, but shall not exceed 450 psi.

ITEM 9.0 STRIP FORMS AND INSTALL VALVE AND PRESSURE GAUGE EQUIPMENT

After completion of the contact grouting program, permanent protective supports will be placed
under and around the valve manifold for its protection. The remainder of the downstream (air side)
form will be also be stripped, and all the removed materials taken outside for proper disposal
during project de-mobilization. A stainless steel globe valve rated to 600 psi will be permanently
attached to the threaded end of the 3/4-in. water sampling and pressure measurement pipe.
Provide and install a stainless steel analog pressure gauge with a psi range of 0-600, 20 psi major
graduations, and 2 psi minor graduations. All pipe and valve connections will be made using
Teflon tape, or other thread sealant. All fittings, pipe, and valves are schedule-40 stainless steel.

PROJECT OBSERVATION

The PROJECT MANAGER will be at the project site periodically to monitor construction activities
and ensure that each work item is completed and constructed to design specifications. 1t is the
Contractor's responsibility to schedule inspections with the PROJECT MANAGER so as not to
delay the work. The following items must be observed and approved by the PROJECT MANAGER
before proceeding with the next step of the work:

Item/Task INSPECTION ITEM

ITEM 1.0 Prepared bulkhead area will be inspected, measured and profiled. Profile
provided to the PROJECT MANAGER.
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ITEM 2.0 The PROJECT MANAGER will make a final inspection of the cofferdams,
bypass pipe, bulkhead sill, posts, bracing, bolting and angle iron brackets
and this must be approved before placing the last of the lagging, closing the
water side access opening.

The PROJECT MANAGER must perform final inspection of the interior of the
bulkhead to verify that the bulkhead forms, rebar cages, and pipes have
been constructed as designed and the rebar cages and pipes are placed,
supported and tied down as specified, and a final wet vacuum cleaning of
the bulkhead floor has been completed immediately before starting to fill the
bulkhead with concrete.

ITEM 3.0 The PROJECT MANAGER will make a final inspection of the waterside
cofferdam, bypass pipe, W4x13 sill beam, posts, W6x20 bulkhead support
beams, bolting and angle iron brackets will be inspected and must be
approved before closing the waterside access opening.

The PROJECT MANAGER's final inspection of the interior of the bulkhead to
verify that the bulkhead forms, rebar cages, and pipes have been
constructed as designed and the rebar cages and pipes are placed,
supported and tied down as specified, and a final wet vacuum cleaning of
the bulkhead floor has been completed immediately before starting to fill the
bulkhead form.

ITEM 5.0 The PROJECT MANAGER must be present during all concrete placement
into the Bulkhead forms.

ITEM 6.0 After all the seven day test results have been received from the lab, the gate
valve can be closed and the temporary air side (downstream) bypass pipe
can be disconnected, provided the mean 7-day concrete compression
strength test results exceed 3,000 psi and if approved by the PROJECT
MANAGER.

ITEM7.0 The PROJECT MANAGER must be present during all grout injection work.
Grout holes can be re-drilled and the grouting process repeated after the
initial set time as directed by the PROJECT MANAGER. The set time can
be shortened provided the measured tunnel temperature indicates that is
reasonable, and the PROJECT MANAGER concurs. Drilling and Grouting
Logs must be provided to the PROJECT MANAGER.

ITEM 8.0 The PROJECT MANAGER must be present during all DeNeef grout tube
injection.
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Cement:
Admibdures:

Water:

APPENDIX A
CONCRETE MIX SPECIFICATION

ASTM C 150 - Type V
ASTMCGEIB-Class F
ASTM C 494 -Type F
Viscosity Modifying Admixture
ASTM C 33 - Coarse Aggregate ~ No, 57/67
ASTM C 33 - Fine Aggregate ~ Washed Concrete Sand
ASTM C 94

CONCRETE MIX INFORMATION

Identification No: 640300SC

MIX PROPORTIONS (Per one cublc yard of Concrete)

559 lbs.
240 Ibs.
1160 lbs.
1750 lbs,
Soz/owt - 100z/owt
2ozfowt - doz/owt
293 Ibs. (35 gal.)

These welghts are based on 5.5.0. condition and will be adjusted accordingly as the moisture
varies in the aggregates.

PHYSICAL PROPERTIES OF CONCRETE

Unit Wt, Of fresh

Concrete, (ASTM C 138), pcf: 145.0 to 150.0
Slump, (ASTM C143), inches: 25 - 307
Air Content, (ASTM C 231,

Pressure Method), %: 1+-3%
Water/Cornandalions Materias Ratin: A0
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INJECTO®PURe

Product Description
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alkal, petvolewsn and mucro-ovganiams.
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Rmmam TO free-a BAD b eohnoiogy.

© rvronmentaty Mendy-NSFANS 51 approved.
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Product Advantoges
Contans no volatle solvents
Singe Component
Controlled reaction time

Imowed low lempermbue perioimanee
Flex Cot PURe luid o S0°F

Applications
Repaining existing leaky joints
Waterstop for new concrete shructures
shnjection through these prout fubes to fonn
a Hexible waterstop i conorete joints:
BUECTOP Tube
515 DUIECTOW Tube
BENTOIECT
TRIOIECT

Properties
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—- SiEar
T T S

Packaging & M%‘L’%W%m%
Ijects PURe: S gallow metal poil

50 pallon metal dewn
Flex Cat PURe: 25 8oz i ] of wetsl cons

Durevto PLURe 1 sealed voder dev nibropen
becawoe 3F 15 senstive to molsture, and should
be stoved 1 oniginal containers w2 dry ares.
Storage mpershue mwust be between 40°F
anad 90°F. Ounee the packagmg hos boen
opened, the woeful Life of the natenial 15
greatly reduced and should be used 35 soon a9
possible. Shelf life: T vears
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installation Guidelines
Warning: Consult the Techus] Data Shests
and MEDE befire uning,

Tustallation Tostructions: For detailed
wstallation wmetruetions vefer to the Deldes!
terhuieal bulletn for vour spplication.

Catalyst: Shake catalyst com 2-3 nunutes.
Pour the desived amoust of Injecto PURe wiv
% clean dry pail Measmwe 1% Flex Cat PURs
and ponr 1 into the pal. St untl sdequately
puxed. Excesdimng the reconumended amount
of eatalyst may advarsely affect the reaction
and guality of the cured fomm. (1 vatalvst can
capful=l 5 vz 1.3 oxfgalresin = 1%}

Injesction: hyectable tubes should be
adequately Hushed with water poior fo the
wpection of growt. Duning inechon the

grout will follow the path of least resstance.
When e material bas sopped penetrating

3 will conbinue to expand aganst the hunts
of the confined spave and conypress within
woell forming 2 dense. closed cell foam. Ses
DATECTO Growt Tobe Installation procedures
for move detml

Extreme conditions: For spplication
procedures i extreme terperatures and
specrfic envirenments o aquipent
recomnendations call the Delisef Technical
Ssrvice Departmant,

Cleaming: Cleaw all tools and sguipment
which bave been 1 contact with the vesin
with Dielieef Washmg Sgent before rean
bas vured. Products should be disposed of
avcordmg to local, state, and federal Towrs.

www.deneef.com

Techmical Service 1-800-732-0166

Health and Safety

Alweaws vue protertive clothing, gloves and
gozeles copsistens with OSHA weulbons.
Avord eve and skin contact. Do not tupest.
Refor to MSDE, For smerpencies, eall
CHEMTEEC 1.B00-424.9300,
Limitations

Low texoperaturss will sipnibeantly affect
vizcosity. Injecto PUER 15 not desgned for
void Blie and vt beused 1 compresion.
If site temperatures ave extremely low, heat
bands or beated water baths moy be weed on
the pails before and durmne sotallation o
maintam the product’s temperature. Svoud
splaching water oo open contatmers, 35 the
wmaterial ¢ water aotivated. Svoud exceeding
GU°F when warming,

CAUTION: pH NOTICE, Water wsed fo
schvate PURs Growls meest be i the pH vange
of 3-10 S optison foam qualty.

W P Thoe Intorreamtie bere w kB il Ve Tl v (Sl il Bt s idmee s e S ek S ns sk i atieeed e e ey’
comzikbsrabion, inessligmiicn mod werificaiion, Dk e G ot wersek e resuits T b oblmined, Pismse reud oE vtateorsnts, meemmasmdationg or
kit Yo Cogyae o Wil ur credieg wl pe, edinh o s ok e wapeied Ty . D slabenos, regmmenemidsiinm o sugpestion
ievkmendiend Sur mrny s W weole I vy et i g L R a5 Dl B1 WS Saveiie, Sarleipe, MBS

i Ty, G s, e, G Ciwesmeks R, Wiest, A, Trday, T L9%0 308,

Thii: proaet ooy e wonered Ty e o pabsnts peming. Comwrighos TOU0, W, B Grace I To~Con.

E-00 Pl by LETL A By BRPLE
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INJECTO® Tube

Groutable Hose Waterstop System

Product Description

IRIECTO & an myectable waterstop syobem
that provides 2 condut for the placemment of
Delest cheoueal prouts. The %27 {1 2oon)
permestle tube 1 wotslled before the
conrrets pour, but not ected vnhl after the
shonkage amociated with the cuving voncoete
process 1 complete, This allows the cracks
to open Bully before pemanestly vealing

the wterfices sud voids within construchion
Jodnts, pipe penetrations, shuey walls, and
shab conpeetions with chewical groot.

Product Advantages

Fast, simpie instaliation

o specal i enuied
Low presauee necion
Hermanent sea oller inecion

mieciable anvime aller cotceie Lue

WUEC T ylem Wamanyy

Applications

* Sealing cold and construcbon joint:

» Sealine pape penetiations

» Swaling toints between shurry walls and dlabs

INIECTO Tobe may be uoed with the
followng chemucal grouts:

s Flog 5LV PURe with 1% Flex Cat PURe
» Flon IV PLRe with 1% Flen Cut PLIEs

+ Superflen AR Acrviste prepsred acoording
o daty sheet.

Properties

e

Blowe: Tho dovens shicvarn wlbwe sullscts trpical seudes bawed nn
Tohorwtnry wting wodse contdsd condisions. Ravsvuiils
wuiation: Srops S dern s dbeen ware vesilt.

Packaging & Handling

INIECTO Tabe i supobed m 100 & kit
o allow the system to be out o length on
gite. The weomen vecomuoended cut lenpth
of INJECTO Tube to be wstalled between
packers 15 25 B (e fipure #1)

Vellow INJECTO Tube: 1008

Clear PVC Packer Tubine : 18 &

Blue truvapets: 1] pleces.

Agchoving lps: 100 ploces.

1 Pallet= 40100 & kit = 4000 &

Unhprted shelf il when voved in 3 drv
place.
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A hagh strength spual wire conl (1) prevents
collapse dunng concrete placement, whale

the non-woven filter membrane (1) prevents
the tube from being clogped with concrete
particles. A bnght vellow reinforced mesh
sieeve (3) protects the tube and allows for
easy mapechon befove the ponr. Wherever nld
to new concrete surfaces jom, the INTECTO
Tube systern can be easily motalled;

The vellow INJECTO Tube 15 mstalled onto
the hardened concrete durmg formwork
wistallaton. In case of rough swriaces, any
zap between INJECTO Tube and the suwrface
should be filled with SWELLSEAL®WA.

The vellow INJECTO Tube 13 cut 1o the
regmired length oo the job site. recommended
length 25 & or less). The cut ends ave
smoothed with a rwist, then the blue trumpet
ave mstalled over the vellow INJECTO Tube
and screwed down to the stop mark nnide the
trunapet (Figure 3}

The vellow DIIECTO Tube 15 attached to the
concrete with the anchonng clips between
the mper and outer reinforcing bars. Attach
the anchonng clips to the concrete every [
inches with concrete anchor: or natls appled
with a powder actuated system (see figures 3,
6&T)

The blue trumpets provide a connechon
between the vellow INJECTO Tubse and the
clear packer tubing. Trumpets on adjacent
vures should be installed with the wide ends
of the trumpets (where the vellow INJECTO
Tube 15 attached) i line with sach other and
the two trumpets separated by 2-3 wches
{zee fpure 8). This will help avoid cro
contanunation of the vellow INJECTO Tubes
dunng the grouting operation.
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Always termunate the vellow INTECTO Tube
mte a trumpet and allow for 3 minumuwm

of 2-1'1" of concrete cover. Do not run

the vellow INJECTO Tube outzide the
formwork.

Atach the clear parkoer tulbing over the
servated snd of the oupets, Then out

the appropriate length of packer tubing as
required to reach 3 formbolder packer or

to extend cutnde the formawork. The clear
packer tubing should be secured with fie wire
o the yebar to prevent movement dunng the
pour.

The formboider packers can be etber natled
to wooden formwork or attached to the
vebar with steel fie wire if metal forms ave
woed. W formbolder packers mreured attach
the clear packer tubing duectly to them If
the clear packer tubing 15 being run outsde
the Tormwork, protect the ppen ends with

a plastic cap or tape and take measures to
protect them fom demaye durme formowork
mstallation and strppng.

The INIECTO Tube Svotem & weal fr
umque and problem detals such as pipe
penstrations and attzching to conventional
PV weaterstops that oy sncounter very loph
head pressures Doee Geures 9 and 100

I. The yellow INJECTO Tube must be

pntalled in diveet contact with the ot over

itz full length to allow proper and complete
stribution of the iyjechion resin. If the

concrete 18 pot awooth enouph to allow &l

contact, use SWELLSEAL® WA to create

a smooth sarface. Press INTECTO mio the

2. Do oot ovoss the vellow INIECTO

Tubes. Yellow should never touch vellow or
cross contamunation could ocewr during the
prowhng operabon.

3. The ends and beginnmmps: of vellow
DIECTO Tube lengths should be done a5 in
figures 4 and 8 to prevent crows contamunation
durmg the resin ypection provess.
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4. Coprrete coverage moush be 3 minwnun
of 2% on all sides. Afer voncrete han
cuped for the vecorsmended 28 davs, any
water b iating fnko the joint will be
vollected by the syoters and sppewr Soongh
thie clesr packer tobing. The tubing should
wither protrnde out of the convrete 3 axuily
accessble places or be comnected to 2
formabolder pacher

The DNIECTO Tube systen 1o desigoed to
provede » delivery svetem for waterproofing
reing, which ave myected inbo the struchurs
o secordance with the pstactions found i
e selected tojection vt technical dats
shsets. Conmnlt with the Deleef Techuical
Dapartment for assistance in selacting the
appropriate sealing vesin for each condition.

Health and Safety

www.deneef com

Technicsl Service 1-B00-732-0166

Vb v e tereaiin: s wi e rett, 10 Bamed an-dakn wr knowiedge commidere o Be e sed scourte s b e for B users
cormideetion, eestigatin g vertzalinn, Tk e B rik wmerwet e veeats ¥ D obtbeingd. Plesse red 50 seisevenis, recooendationg g
bty e a guods wappied Ty ws. W skt recomendnton o sugpesiion g
e, W B, e B S, BT Wik Hipgiae, o, WA S

TR T i S AR S s O e, W
Ihmided T oAy 0 wRRCY Wil e wry pent i o

Abwrrvs use protective clothing, gloves and
gopples vonnstent with USHA regulations
during wee. Avoid wve and skin contact. Do
not inpest. Rafer to Safety Dats Sheet (505
for detailed safety precauhon:

I dhe event of sn EMERCENCY eall
CHEMTREC 300-424-9300.
Limitations

IHNIECTO Tobe waterstop svstem mst be
mtalied by an Approved Delleel IRJECTO
Applwator in accordspes with e INJECTD

Ml Yor Warsnty o be eflective. Concrete
soreer wost be 2 meawene of 7 %7 on 3l

sides.

i Carmin, Grace Carsmes, Q.. 250 Tk Food, Wiest, Ao, Sobets, a0 308

TS pehat s i camrE by paten sy i ke peniding.

- BaaPLE
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Description
Eypex 15 3 unigue chermical eabment Tor the watsr-

proofing, probecBon and mprovement of ponorete. XYPEX
AL C-1000 b sdded o the conorete v gt the tme
of batching. Xypex Admix C-1000 consists of Pordand
ek, wery fine reated siica sand and varous aclive,
propristary cherdoals. These active chemicals reapt with
the npisture in fresh comorste and with the bypprodects
of parvent bpdeation o couse a cabalylic reaction which
gansraies 3 non-soluble orysialine fTormation throng howt
the pores and capilary racts of the corcrete. Thus the
porrete bacones permanenly seald agaost the pan-
etration of waberor bguids Bom any dsection. The concrete
is also peotected from deterioesbon due 1o hash emiron-
mantal condibons.

Kypex Admix C-Series

The Sdmiy C-Seres has been spacislly formulated o
oget varying project and temperature condfions. Sypex
Bidenix ©-500 5 specifically forvulated to mest modem
oonersbe prackioes that incorporate addiives such as iy
ash and slayg. For most conorete o designs adding the
Bugbresie 500 sl have minimal or no efect on setiing
e, Rypes Bl C-9000 s desigred for ypival Portland
camant-rickh concrade, where noreal to s il retarded sel
in desied, Kypes Adendy C-2000 s designed for projeots
wikere stended retardstion s reguired due o high amin-
ant mperatores or long readyrriz delvery fmes, See
Setting Tieoe srd Streagih for more detalls. Copsult with
@ Kyper eohrieal services represeniates for the most
appropriste Xypey Adei for your project,

Recommended for:

» Hasgreoirs

« Baeeage ard Waker Treabment Planks
« Beoordary Contamrmend Stroctures

« Tunmels and Subway Systems

« Urndergrowmd Vaults

« Foundations

« Parking Strucheres

* Bwdmening Fools

« Precast Componsnts

Advantages

« Resists exbens bydrostatio pressurs from slther
posiive or negatve surface of the conorele

= Beopmes an whegral part of the subsirale

ADMIX C-1000
D480  CEMENTITIOUS CRYSTALLINE
Comgrate Waterprooiing

= Highly resistant 1o sgyressive sheminals

» oan weal slatc baldine cracks up o 0.4 mm

« Bliows vomcrete o braathe

= Wt

» Less costy to apply than most otber methods

» Prroarent

« Added to the conorele o Bre of batohing and
tharetore & not subject to climatic restrants

» Imcresses Seibilly i construstion schweduling

Packaging

g Aoderin 01000 s packaged in 80 T 2272 by palls
arvd B0 b, (2T %yl bags. Admir 0000 s alse aval
ahe In cartons contairing 10 b 4B ky 1270 158 kg
arvd 18 Up .8 ky) soluble bags. For specific projects,
et e mamudartorsr for svalablity of cushorn sized
packaging.

Storage

Hoppex prodecks waest be stored dry 8t & miniensaen e
parature of 455F (TR Bhell e o one year when storsd
wrvder proper pundibions,

Dosage Rates
Kypex Ademiz C-4000:
Dy - 3% oy wenight of et

Kypen Badenix C-A000 NF (Ho Fines Gradel:
T 1 5% by weright of osement

WOTE: Under cenain condiions, the dosage rale for o
Fines Grade may be a5 low as 08% depending on the
uantty and type of iel cemerdlions materals. The
mremdengn e el s 2% by weight of cement for potable
wiater apploations.

Consult with Ayper's Technicsl Services Departrant for
assistance in delermining e appropriste dosage rabe
arvdl for further wdormation reganding enhanced chemics)
mesistancs, opbmon concrete periormance, o peeling
thie specifc reqguirerents and cond Bors of your project.

Test Data

ULE Brmy Corps of Engineers CRE C48-13,
“Permeabilivy of Conerete”, Aviles Engineering Corp.,
Hesuston, LISA

T corvrete sarples containing Xypes Admie @t 3%
ard 5% respectvely, erd so unirested cortrol sample

Concrele Walerprooling By Crystallization™
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wre tested for water peroesbility. Bolh the reated and
unbeated sarples were suljectad W 3 pressure of 180
sl (350 B waber head | Pesults showed mobsture amd
parmeated waler througbout the anieated sample after
24 hours, Moweyer, the Xypex Admiz samples showed
oy Sesboage, and wabse penstration of only 1.5 v afler
120 howrs (5 days),.

LLE Army Corps of Englneers CRDCIB-TS,
b i abiling of Conprete”, Betsoo Services, Pee Lol

Bin %w«m Admiw-trested apd six unbested concrste
samples ware tesbed Tor waler permeablily. Frassure
was graduslly inoreased ower Bee days ard Ben man
bamed ot 7 bars 1204 B water haad) for W days. Whils
e sl reference samples showsd water leskage be-
ginning on the b day and ooressing theoughout he
best pering, the Kypeyr Adowiz samples showed no water
leskage 8t ary Brve during the est

DipE 1048, “Water lmperrmeability of Congree™,

DHCTU B4, Degr. of Engineering ared Construedon Mgr.,
Sandago, Chile

Lonceete samples 120 mm thick containing Xypex Adei
were teeied wih the same size reference samples for
weater nparmeEbility. Samples were subedied o bydng-
static pressore for 28 days. Water Wlally perreated e
unbresbed sarnples but no waler peneirafion was detech
wd in moy of the Xypes Admi-ipssted samples.

CHEPRESSIVE STRENGTH
AETE C 38 "Compressive Strength of Cylindrical
Conereve Specimens”, HBT Agra, Venoouwer, Canada
Concrete semples pootaining Wepex Sdmix 8l werious
dosage rabes [V, 3% and 5% were tested aganst an
unbreated conerste cordmd sarmple. Tompressive shanglh
st results after 28 days indicoted 8 signi®oant strength
increase i the samples incorporating Kypes Sdois. The
wrnprassive shrength incresss wared bebeesn 5% and
20% Depunding on the Kypey Admiy dosage rabe) wimr
friat of the reference sample,

AETH C 39, “Cormpressive Sorevgth of Cyliodnics
Consrere Bpecimens”, Kleinfelder Laboratories,

Ban Franciseo, UEA

A1 2R days, e corpressive strengih best of the congrete
eordaining Kypex Admiy measured T80 psl as compared
b e redrenos samiple of B4 pel (s T0% norease ).

CHEMICAL REBISTANCE

JE, Chemical Durability Test”, Japarese LUilicy
Company, l-house Test Reporr, Tolowo, Japan
Lomorete saenples comaining Lypey Admby wers tesied
against fue samples containing other sdeiviures and
sigaiet B corirol sanple, o deberine resstance s cor-

msion and detercrsiion sased by ostact with aggres-
shpe chemicals. Al semples were soaked in a 5% sulfuric
mcid solutioe st 20°0 for six months. Varous ewsluations
ard messuremerds were assessed seery rmonth during
thie fest period, cluding: pholographic companisons,
relative dynamic modulus ot wlastoty, perceniage changs
ins Tength, weeight and Bewursl rigidity. Blthough the Kypes
Fadroie sample was sublected o scd condiions well out-
side s published range, the resulls confirmed Xypex with
e Test paviorrmanics svmng e seusn semples tested.

“Sulfuric Acid Hesistance Tesr™,

Aviles Englresring Corporation, Houstorn, USA
Conorate samples cortaining Aypex Fdmiv ot Jferent
dosage rates (3%, 5% and V%) were tesied apainst
unireated cortrol sarypdes for sullure sod resislance.
Bfter wornmrsion o the sulfuric acid, esch sampe was
tesind for weight bes on & daily basis undl 3 waight
s of 50% or & delnite meaponse enyd wes olaned.
The peroardage weight loss of the samples containing
Kyppwy, Bdeoi vested signiBocantly bewer than Yee control
samples

“Sdlphere Resistame Test”,

Taywood Engineering Lul. Perth, Rustealia

Kypey Admix-reaied corncrete samples wene bnmersed
iy e arnemneisresadphate solution and tested for “resis.
tance v s barsh environmen?t. The perfvemance of the
Aypay crystaling techaology was compared wih flve
cther conorsies, bwhading ooe contaning 3 sulphate-
vmsistant ceomand. Esch of the best sarples was cured for
sewen doys and en placed o oan srmgeiumn-sulphate
sodution (131 gt for 180 deys. The rate of comosion
weas deterrnined by measaring weight loss, and lengh
change was rted op 3 weekly basis. The Xyper ores-
Lol teohrology substantaly improved conorebe perfor-
mance ge corepared to the referesce concrete and tested
wary similar to the sulphale-resistant conorate. The Kypes
HAderie-treated saropies aleo prosied the highes! level of
profection as messired by change i length.

FREEZEITHAW DURABILITY

ASTM C 868, “Fresze/ Thaw Durabiliy”,

Independent Laboratory, Cleveland, USA

Afer 300 freszeftbaw oycles, the Kypex Admivtreated
sarmphes indicated B4% relptive durabilty.

POTRBLE WATER EXPUSURE

HEF B4, “Diripking Warer Sysveen Component-Health
Effects”, HEF lntermational, e Avbor, UESA

Exposurs testing of potable water in confact with Xypes-
treabed saoples ndivated no barmful efects.

EYPEX ADWMIX C-1000 PRODUCTY DATA
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Directions for Use

Hoppray, Bedenly 1000 sust e added o the concrete st
the time of balching. The ssguence of procedores for
siddtion will vary sceording B the bype of baloh plant
operation ang eogupment:

1. BEADY WX PLANT - DRY BATCH OPERATION Add
Kygpex Al o poveder fore: B e deoen of the ready-
rosbie drwcs. Dirive: Boe ready-midy truck wrder the batch plant
and @dd the balance of e materials In sooordarmoe with
standard concrebe batching praciives. M materals for
& piirsheraarns of B oointes to ensure that the: Xypesx Adrmiy
hias been thormaghly dspersed yroughout the conorels.,

4. READY WEL PLANT -CENTRAL MK OPERATION Wiz
Hypey Subroin with water o fonm & very thin slomry (eg.
15~ 20878 - By of powdermived with 3 1L5. gallons!
128 lres of water). Powr the reguired amourd of mate-
gl ko the deumn of e resdy-oaix fruck. The aggregate,
cament and water should be balched and mived n the
phant s avcordance wik standard pracices (taking o
aommunt e gusrtly of weler that has abready been
placed inthe ready-mix Imack). Pour the Admiz shirry nto
e truck and mix for st least & minules Yo ensure suer
distribution of the Xypex Sdmin Sroughout the conorete.

B PRECAST BATCH PLANT Add Xypex Rdein o the
rock and sand, e mix thoroughly for 2 - 3 mnutes
bafore adding e cement aed water. The olal conorete
miass should be blended using slandand praciioes.

HOTE:

L&t s impodant o oblain a bompgensous midure of
Kyper Sdma with the conersbe. Thersfore, do oot add
dry Fadrie powder drectly B wet comorete as Bvs may
cause chunpiag arl orough dspersion will not gocur,

i Congrete cortaring the Xypex Admix dows ool pre-
vhode the repersrment b desige of crack corirol, constrao-
Gor jpant detaling aral rsasures Tor repaiving defects
woncrete (Le honeyommbing, te holes, oacks beyond
spmeified lmis)

For further information regarding the proper use of
Kypex Sdmiv for a specific pro sel, consdh with a Kypex
tchrical servioes regresentalive,

Setiing Time aod Sirength

The setting e of conerste 5 affected by the chemioal
s physical compostion of ngredients, terperaues of
e cooureds gnd dlivmalic wordions. Kypes fudroin 1000
it designed for Wpiesl Potland cemenirich ponirete,
whers noemal o g mild selaeded set s desired. Congrste
woetainiey Yoe Kypey Sdmie 5-1000 may deveiop bigher

ultrmate shangths than plaln conerete. Tral mives should
e carried out urider prolect condbons b delermine e
seiting e and shength of e comerete dosed with
Kyppee Admiy C-1000 Consall with 3 Xypey technicsd
services represariative for the most sppropriate Xypex
Aibrmtn Bor your project,

Limitations
Wharn incorporating Xypex Admis, e terapersiture of the
corerate mix should be abowe 40PF (4907,

Technical Services

For more istructions, shernative stallation methods,
air seforenation ooncerning te compatbiity of the Xepex
treadment with other products or lechnologies, conbact
e Teebwicsl Beevices Department of Lyper Chemical
Corporation or pour Joosl Sypen representative,

Safe Handling Information

Fowpes Us wlhaboe. Bs s cemeriilions powder or mixre,
Kypes roay cause sionifosnt skin and eye priafion. Direg-
Homs for testing thess problems sre chearly defaied on
al Mypex pais and packaging. The Marafachesr alsp
mgirdains comprebensive and wp-to-date Maberial Sofety
Data Shests on all s products. Each shesl containg
bwalth and safely nformation for e protection of work-
wrs and custormers, The Manfectursr recormmends you
wortack Xypex Chemicsl Corposation or yeur ool Kypex
represertative o oblain cuples of Materal Safety Dals
Eheats prior o producd storage or e,

Warranty

The WManufactorsr warrarts that e products manulag-
marerd by i shall be e Trom material defects and will be
enrssbant with s rornal ob geslity. Should any of e
produsts be prowen defective, he Tabilty o the Mlaow-
factarer shall be leded to veplacervent of the prodod
an factory The Mandschrer makes no warranty as 1o
mrchartabilty or Bness for o particuar purpese and
s warvardy s In e of all other waranbies sxpressed
or opled. The user shall deterovine the suitabilily of the
product for bis mtended wee ard assuree ol deks and
Gability In connection therewith.

1805668
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RST INSTRUMENTS INFORMATION
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DT2055B Ten Channel Data Logger
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DT12055B Ten Channel Data Logger
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Appendix D

Site Specific Data Management Plan
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This data management plan (DMP) is intended to
provide guidance for data collection by field personnel
and subsequent data management activities. The data
collection and management practices presented in this
plan are designed to ensure data integrity and
consistency for all data collection personnel and from
operational period to the next. This documentis
intended to be used in conjunction with the Region 8
Data Management Plan and only includes the details
specific to the site.

Site-Specific Data Management Plan

Project Name: | Red and Bonita Removal TDD Number/Site ID: | 0001/1502-03
Author: Elliott Petri Company: Weston Solutions
Date Initiated: May 7, 2015 Last Updated: May 15,2015

Reviewed by: Jamie Miller

Date: 5/8/2015

Data Processing

The following table outlines the specific requirements for various data types being collected during the project.

Site Specific Site Specific
Data Stream Procedure Required Information Data Source Data Elements | QA Process Data Repository | Reporting Task
YNy /N
Water Sampling Field parameters from water Log Book, . Y (Attachment . . . Site Activities
1 Y . Water Quality Field review Scribe.net
Data quality meter M A) Report
eter
. . . . . Field Notes for
2 | Geospatial Data Y V.erzﬁ/.samp ling {ocatzonsf rom Basic GPS Y (Attachment Vf:nfy.cooydmates .match verification on Geospatial Viewer
historical sampling efforts. A) with historic coordinates. viewer
. - . . Site Activities
3 | Images N Site photos Digital Camera N Field Personnel Review EPAOSC.org Report
4 | Site Documents N SAP Addendum, HASP START Network N PTL and OSC Reviews EPAOSC.org NA
Review by field personnel
Chain of Custody, Laboratory . prior to import to ensure all
5 | Analytical Data N Data from a commercial Scribe, Laboratory N required fields are present Scribe.net Results I.{eport,
EDD Geospatial Viewer
laboratory. and data maps accurately
into scribe database
. Subcontractorreport with . . . o
6 Concrete Testing v strengths, slump test results, and Subcontractor v Review by reporting EPAOSC .org Site Activities
Results . Report personnel. report
air entrapment results
. . . 1900 -1955 .
7 | Project Costs N Field Costs, Personnel Hours RCMS database N PTL Review Forms Email to OSC

* Y — indicates a site specific procedureis employed, N — indicates data management follows procedures outlined in the R§ DMP
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Ref. Project:

Red and Bonita Removal TDD:

Attachment A

Site Specific Data Elements and Valid Values

0001/1502-03

Date: 5/15/2015

include date data since

All samphling' Yes dentifier to diétlﬁgﬁish phénumenc ample D wi
events between sampling events multiple sampling events are planned.
Matrix Yes Water matrix Valid Values/ WaterSampling Matrix Matrix: Water - Surface
Picklist
Water
Szzgll;.);;)ng Sample Number Yes Sample Identifier Alphanumeric SoilSampling.Samp No Sample ID’s will correspond to historical
Sample ID’s.
Samples,
Flowrates)
Sample Yes Sample Location Alphanumeric SoilSampling.Location Verify location via GPS with historical
Location sampling location.
) Location Yes Coordinate Alphanumeric Location Latitude/longitude
Geospatial
Data
Metadata Yes Time/Date, Alphanumeric Time, Date, Description Will be recorded in a photo log to document
Images Description project, may be transcribed to EPAOSC.org.
g Photo locations will be georeferenced when
satellite coverage is available.
Strength Yes Resulting strength (psi or | Alphanumeric NA PSI or KSI
kps) of concrete.
Concrete Sample Number Yes Sample Identifier Alphanumeric NA Third Party Numbering System
Testing
Results
Curing Time Yes Time from concrete pour | Alphanumeric NA Days
to test
* Fill in additional site specific data elements/ valid values if identified in the field

NOTE: This table is meant to provide detailed guidance for the collection of field data to be housed in the site scribe database. This table ensures site data is collected consistently across field teams
and field events. This table exists in the Region 8 DMP with all of the default data elements and valid values. You only have to fill out this table for data elements and valid values that are specific to
your site. You may copy in lines that are especially important for your site data management or specify where you only want to use a limited list of the general valid values.
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